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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic 
component mounting method for jointing an electronic 
component to a board with good productivity and high reliability 
by means of arranging an anisotropic conduction layer having 
conducting particles, without the need for a sealing resin 
process or a bump leveling process. 
SOLUTION: In a mounting method, bumps 3 and board 
electrodes 5 are positioned by interposing an anisotropic 
conduction layer 10, containing conduction particles 10a and 
inorganic fillers 6f in insulating resin. A chip 1 is pressurized to 
a board 4 by a head 8 with the welding pressure of not less 
than 20 gf per bump. Warpage of the chip and the board is 
corrected and insulating resin is cured, while the bumps are 
crushed so as to joint the chip and the board. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] A ball (96 96a) is formed at the tip of a metal wire (95) by the electric spark like wirebonding. 
Carry out ultrasonic thermocompression bonding of the ball by which formation was carried out [ above- 
mentioned ] to the electrode (2) of electronic parts (1) by the capillary tube (93,193), and a bump (3,103) is 
formed. Making the anisotropy conductive layer (10) which blended the electric conduction particle (10a) 
with the insulating resin which blended the inorganic filler intervene Carrying out alignment of the above- 
mentioned electrode of the above-mentioned electronic parts, and the electrode (5) of the circuit board (4), 
carrying the above-mentioned electronic parts in the above-mentioned substrate, and heating from the 
above-mentioned electronic-parts side after that Or, heating from both by the side of the above-mentioned 
electronic parts and the above-mentioned substrate [ while heating from a substrate side, or ] Pressing the 
above-mentioned electronic parts with the welding pressure of 20 or more gves per one bump to the above- 
mentioned circuit board, and crushing correction and the above-mentioned bump of the curvature of the 
above-mentioned substrate with a tool (8) The mounting approach of the electronic parts characterized by 
hardening the above-mentioned insulating resin of the above-mentioned anisotropy conductive layer which 
intervenes between the above-mentioned electronic parts and the above-mentioned circuit board, joining the 
above-mentioned circuit board to the above-mentioned electronic parts, and connecting electrically the 
above-mentioned electrode of the above-mentioned electronic parts, and the above-mentioned electrode of 
the above-mentioned circuit board. 

[Claim 2] The mounting approach of the electronic parts according to claim 1 prepared in the tip so that the 
bump by whom formation was done [ above-mentioned ] might be once pressed by the load of 20 or less 
gves and **** of the above-mentioned bump's neck part might be prevented, before carrying out alignment 
of the above-mentioned electrode of the above-mentioned electronic parts, and the above-mentioned 
electrode (5) of the above-mentioned circuit board (4) and carrying the above-mentioned electronic parts in 
the above-mentioned substrate, making the above-mentioned anisotropy conductive layer intervene, after 
forming the above-mentioned bump. 

[Claim 3] The amount of the above-mentioned inorganic filler which the above-mentioned insulating resin 
(6m) of the above-mentioned anisotropy conductive layer is an insulating thermosetting epoxy resin, and is 
blended with this insulating thermosetting epoxy resin is the mounting approach of the electronic parts 
according to claim 1 or 2 which are 5 - 90wt% of the above-mentioned insulating thermosetting epoxy 
resins. 

[Claim 4] By stiffening the liquid of the insulating resin by which it was a liquid in case the above- 
mentioned insulating resin (6m) of the above-mentioned anisotropy conductive layer was applied to the 
above-mentioned substrate at the beginning, put in the above-mentioned substrate in the furnace (503), and 
spreading was carried out [ above-mentioned ] after applying to the above-mentioned substrate Or the 
mounting approach of electronic parts according to claim 1 to 3 of carrying the above-mentioned electronic 
parts in the above-mentioned substrate after semisolid-izing by pressing the liquid of the insulating resin by 
which spreading was carried out [ above-mentioned ] with the heated tool (78). 

[Claim 5] A ball (96 96a) is formed at the tip of a metal wire (95) by the electric spark like wirebonding. 
Carry out ultrasonic thermocompression bonding of the ball by which formation was carried out [ above- 
mentioned ] to the electrode (2) of electronic parts (1) by the capillary tube (93,193), and a golden bump 
(3,103) is formed. Making the anisotropy conductive layer (10) which blended the electric conduction 
particle (10a) with the insulating resin which blended the inorganic filler intervene without leveling the 
bump by whom formation was done [ above-mentioned ] Carry out alignment of the above-mentioned 
electrode of the above-mentioned electronic parts, and the electrode (5) of the circuit board (4), and the 
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above-mentioned electronic parts are carried in the above-mentioned substrate. Then, while preparing a tip 
so that a load may be impressed from the top-face side of the above-mentioned electronic parts with a tool 
(8) and **** of the above-mentioned golden bump f s neck part may be prevented, impress a supersonic wave 
and metal junction of the above-mentioned golden bump and the above-mentioned electrode of the above- 
mentioned substrate is carried out. Next, heating from the above-mentioned top-face side of the above- 
mentioned electronic parts Or, heating from both by the side of the above-mentioned electronic parts and the 
above-mentioned substrate [ while heating from the above-mentioned substrate side, or ] Pressing the above- 
mentioned electronic parts with the welding pressure of 20 or more gves per one bump to the above- 
mentioned circuit board, and crushing correction and the above-mentioned bump of the curvature of the 
above-mentioned substrate The mounting approach of the electronic parts characterized by hardening the 
above-mentioned insulating resin of the above-mentioned anisotropy conductive layer which intervenes 
between the above-mentioned electronic parts and the above-mentioned circuit board, joining the above- 
mentioned circuit board to the above-mentioned electronic parts, and connecting electrically the above- 
mentioned electrode of the above-mentioned electronic parts, and the above-mentioned electrode of the 
above-mentioned circuit board. 

[Claim 6] The above-mentioned electronic parts (1) have two or more electrodes (2). To the above- 
mentioned circuit board (4) in front of the above-mentioned alignment as the above-mentioned anisotropy 
conductive layer After sticking the solid anisotropy electric conduction film sheet (10) of a geometry 
smaller than the dimension (OL) which tied two or more above-mentioned electrodes (2) of the above- 
mentioned electronic parts (1), the above-mentioned alignment is performed. In the above-mentioned 
junction, heating the above-mentioned anisotropy electric conduction film sheet (10) Carrying out the 
pressurization press of the above-mentioned electronic parts at the above-mentioned circuit board, and 
correcting the curvature of the above-mentioned circuit board to coincidence The mounting approach of the 
electronic parts according to claim 1 to 5 which harden the above-mentioned insulating resin which 
intervenes between the above-mentioned electronic parts and the above-mentioned circuit board, and joined 
the above-mentioned circuit board to the above-mentioned electronic parts. 

[Claim 7] When forming a golden ball (96a) at the tip of a metal wire (95) by the electric spark like [ in case 
the above-mentioned bump is formed on the above-mentioned electronic parts ] wirebonding, By the above- 
mentioned capillary tube which has the tip configuration which does not establish an even part in the part 
which makes a chamfer angle (thetac) 1 00 degrees or less, and touches the above-mentioned golden ball The 
mounting approach of electronic parts according to claim 1 to 6 that a tip forms the profile conic above- 
mentioned golden bump in the above-mentioned electrode of the above-mentioned electronic parts. 
[Claim 8] A ball (96 96a) is formed at the tip of a metal wire (95) by the electric spark like wirebonding. A 
bump (3,103) is formed in the electrode (2) of electronic parts (1) for the ball by which formation was 
carried out [ above-mentioned ] by the capillary tube (93,193). Making the anisotropy conductive layer (10) 
which blended the electric conduction particle (10a) with the insulating resin which blended the inorganic 
filler intervene without leveling the bump by whom formation was done [ above-mentioned ] Carry out 
alignment of the above-mentioned electrode of the above-mentioned electronic parts, and the electrode (5) 
of the circuit board (4), carry the above-mentioned electronic parts in the above-mentioned substrate, and 
after that, heating from the top face of the above-mentioned electronic parts with the tool (8) heated by 
predetermined temperature Pressing the above-mentioned electronic parts with a pressure PI to the above- 
mentioned circuit board as welding pressure, and correcting the curvature of the above-mentioned substrate 
The above-mentioned insulating resin of the above-mentioned anisotropy conductive layer which intervenes 
between the above-mentioned electronic parts and the above-mentioned circuit board is hardened. Then, 
dropping the above-mentioned welding pressure to the pressure P2 lower than the above-mentioned pressure 
PI , and easing the stress at the time of hardening of the above-mentioned insulating resin of the above- 
mentioned anisotropy conductive layer after predetermined time The mounting approach of the electronic 
parts characterized by joining the above-mentioned circuit board to the above-mentioned electronic parts, 
and connecting electrically the above-mentioned electrode of the above-mentioned electronic parts, and the 
above-mentioned electrode of the above-mentioned circuit board. 

[Claim 9] For the above-mentioned pressure P2, the above-mentioned pressure PI is the mounting approach 
of the electronic parts according to claim 8 made or less [ of the above-mentioned pressure PI ] into 1/2 
more than 20gf(s) / bump. 

[Claim 10] The equipment which sticks on the electrode (5) or electronic parts (1) of the circuit board (4) 
the anisotropy conductive layer (10) which blended the electric conduction particle (10a) with the insulating 
resin which blended the inorganic filler (7,109,200,201), A ball (96 96a) is formed at the tip of a metal wire 
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(95) by the electric spark like [ the electrode (2) of the above-mentioned electronic parts (1) ] wirebonding. 
The equipment which forms the bump (3,103) who does ultrasonic thermocompression bonding of this to 
the above-mentioned electrode of the above-mentioned substrate by the capillary tube (93,193), forms it, 
and does not level it (93,193), With the equipment (600) which carries out alignment of the above- 
mentioned electronic parts to the above-mentioned electrode (5) of the above-mentioned circuit board (4), 
and carries them, and a tool (8) Pressing the above-mentioned electronic parts with the welding pressure of 
20 or more gves per one bump to the above-mentioned circuit board, heating, and correcting the curvature of 
the above-mentioned substrate The above-mentioned insulating resin of the above-mentioned anisotropy 
conductive layer which intervenes between the above-mentioned electronic parts and the above-mentioned 
circuit board is hardened. Mounting equipment of the electronic parts characterized by having equipment (8 
9) which joins the above-mentioned circuit board to the above-mentioned electronic parts, and connects 
electrically the above-mentioned electrode of the above-mentioned electronic parts, and the above- 
mentioned electrode of the above-mentioned circuit board. 

[Claim 11] The amount of the above-mentioned inorganic filler which the above-mentioned insulating resin 
of the above-mentioned anisotropy conductive layer is an insulating thermosetting epoxy resin, and is 
blended with this insulating thermosetting epoxy resin is mounting equipment of the electronic parts 
according to claim 10 which are 5 - 90wt% of the above-mentioned insulating thermosetting epoxy resins. 
[Claim 12] The above-mentioned insulating resin (6 m) of the above-mentioned anisotropy conductive layer 
is mounting equipment of electronic parts [ equipped with the furnace (503) which is made to insert and 
harden the substrate by which spreading was carried out / above-mentioned / in the liquid of the above- 
mentioned insulating resin which is a liquid and was applied to the above-mentioned substrate by the 
dispenser (502) which applies the liquid of the above-mentioned insulating resin to the above-mentioned 
substrate, and this dispenser, and semisolid-izes the above-mentioned insulating resin ] according to claim 
lOorll. 

[Claim 13] The above-mentioned insulating resin (6m) of the above-mentioned anisotropy conductive layer 
is mounting equipment of electronic parts [ equipped with the equipment (78) which presses the liquid of the 
above-mentioned insulating resin which is a liquid and was applied to the above-mentioned substrate by the 
dispenser (502) which applies the liquid of the above-mentioned insulating resin to the above-mentioned 
substrate, and this dispenser, and semisolid-izes the above-mentioned insulating resin ] according to claim 
lOorll. 

[Claim 14] The equipment which sticks on the electrode (5) or electronic parts (1) of the circuit board (4) 
the anisotropy conductive layer (10) which blended the electric conduction particle (10a) with the insulating 
resin which blended the inorganic filler (7,109,200,201), A ball (96 96a) is formed at the tip of a metal wire 
(95) by the electric spark like [ the electrode (2) of the above-mentioned electronic parts (1) ] wirebonding. 
The equipment which forms the golden bump (3,103) who does ultrasonic thermocompression bonding of 
this to the above-mentioned electrode of the above-mentioned substrate by the capillary tube (93,193), forms 
it, and does not level it (93,193), The equipment which carries out alignment of the above-mentioned 
electronic parts to the above-mentioned electrode (5) of the above-mentioned circuit board (4), and carries 
them (600), Impressing a supersonic wave and heating the above-mentioned golden bump and the above- 
mentioned electrode of the above-mentioned substrate with the equipment (620) which carries out metal 
junction, and a tool (8), while preparing a tip so that a load may be impressed from the top face of the 
above-mentioned electronic parts with a tool (628) and **** of the above-mentioned golden bump's neck 
part may be prevented Crushing the above-mentioned bump, while pressing the above-mentioned electronic 
parts with the welding pressure of 20 or more gves per one bump to the above-mentioned circuit board and 
correcting the curvature of the above-mentioned substrate The above-mentioned insulating resin of the 
above-mentioned anisotropy conductive layer which intervenes between the above-mentioned electronic 
parts and the above-mentioned circuit board is hardened. Mounting equipment of the electronic parts 
characterized by having equipment (8 9) which joins the above-mentioned circuit board to the above- 
mentioned electronic parts, and connects electrically the above-mentioned electrode of the above-mentioned 
electronic parts, and the above-mentioned electrode of the above-mentioned circuit board. 
[Claim 15] In front of the above-mentioned alignment, to the above-mentioned circuit board (4), as the 
above-mentioned anisotropy conductive layer The equipment which sticks the solid anisotropy electric 
conduction film sheet (10) of a geometry smaller than the dimension (OL) which tied the electrode (2) of the 
above-mentioned electronic parts (1) (640), Then, it sets to the equipment (600) which equips by performing 
alignment of the above-mentioned circuit board and electronic parts, and junction. The pressurization press 
of the above-mentioned electronic parts is carried out at the above-mentioned circuit board, heating the 
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above-mentioned anisotropy electric conduction film sheet (10). Mounting equipment of the electronic parts 
possessing the equipment (7 8) which hardens the above-mentioned anisotropy electric conduction film 
sheet which intervenes between the above-mentioned electronic parts and the above-mentioned circuit 
board, and joins the above-mentioned circuit board to the above-mentioned electronic parts while correcting 
the curvature of the above-mentioned circuit board to coincidence according to claim 10 to 13. 
[Claim 16] The equipment (93,193) which forms the above-mentioned golden ball (96a) is mounting 
equipment of the electronic parts according to claim 10 to 15 with which it has the above-mentioned 
capillary tube from which a chamfer angle (thetac) becomes 100 degrees or less while having the tip 
configuration which does not establish an even part in the part which touches the above-mentioned golden 
ball, and a tip forms the profile conic above-mentioned golden bump in the above-mentioned electrode of 
the above-mentioned electronic parts by this capillary tube. 

[Claim 17] The equipment which sticks on the circuit board (4) or electronic parts (1) the anisotropy 
conductive layer (10) which blended the electric conduction particle (10a) with the insulating resin which 
blended the inorganic filler (7,109,200,201), A ball (96 96a) is formed at the tip of a metal wire (95) by the 
electric spark like [ the electrode (2) of the above-mentioned electronic parts (1) ] wirebonding. The 
equipment which forms the bump (3,103) who forms this in the above-mentioned electrode of the above- 
mentioned substrate by the capillary tube (93,193), and does not level it (93,193), With the equipment (600) 
which carries out alignment of the above-mentioned electronic parts to the above-mentioned electrode (5) of 
the above-mentioned circuit board (4), and carries them, and the tool (8) heated by predetermined 
temperature Pressing the above-mentioned electronic parts with a pressure PI to the above-mentioned 
circuit board as welding pressure, heating from the top face of the above-mentioned electronic parts, and 
correcting the curvature of the above-mentioned substrate The above-mentioned insulating resin which 
intervenes between the above-mentioned electronic parts and the above-mentioned circuit board is hardened. 
Then, predetermined time of after, Dropping the above-mentioned welding pressure to the pressure P2 lower 
than the above-mentioned pressure PI, and easing the stress at the time of hardening of the above-mentioned 
insulating resin of the above-mentioned anisotropy conductive layer Mounting equipment of the electronic 
parts characterized by having equipment (8 9) which joins the above-mentioned circuit board to the above- 
mentioned electronic parts, and connects electrically the above-mentioned electrode of the above-mentioned 
electronic parts, and the above-mentioned electrode of the above-mentioned circuit board. 
[Claim 18] For the above-mentioned pressure P2, the above-mentioned pressure PI is mounting equipment 
of the electronic parts according to claim 17 made or less [ of the above-mentioned pressure PI ] into 1/2 
more than 20gf(s) / bump. 

[Claim 19] The mounting approach of the electronic parts according to claim 1 to 3 characterized by the 
mean particle diameter of the above-mentioned inorganic filler blended with the above-mentioned insulating 
resin of the above-mentioned anisotropy conductive layer being 3 micrometers or more. 
[Claim 20] claim 1- which is two or more kinds of inorganic fillers (6f-l, 6f-2) with the mean particle 
diameter from which the above-mentioned inorganic filler blended with the above-mentioned insulating 
resin of the above-mentioned anisotropy conductive layer differs — the mounting approach of electronic 
parts given in 3 or 19. 

[Claim 21] The above-mentioned inorganic filler blended with the above-mentioned insulating resin of the 
above-mentioned anisotropy conductive layer They are at least two kinds of inorganic fillers (6f-l, 6f-2) 
with the mean particle diameter from which plurality differs, the above — the mean particle diameter of one 
inorganic filler of two kinds of inorganic fillers (6f-l), even if few the above — claim 1- from which the 
mean particle diameter of the inorganic filler (6f-2) of another side of two kinds of inorganic fillers differs 
more than twice even if few — the mounting approach of electronic parts given in 3 or 19. 
[Claim 22] The above-mentioned inorganic filler blended with the above-mentioned insulating resin of the 
above-mentioned anisotropy conductive layer They are at least two kinds of inorganic fillers (6f-l, 6f-2) 
with the mean particle diameter from which plurality differs. Even if few, one inorganic filler of two kinds 
of inorganic fillers (6f-l) has the mean particle diameter exceeding 3 micrometers, the above — the above — 
claim 1- in which the inorganic filler (6f-2) of another side of two kinds of inorganic fillers has the mean 
particle diameter of 3 micrometers or less even if few ~ the mounting approach of electronic parts given in 3 
or 19. 

[Claim 23] The above-mentioned inorganic filler (6f) blended with the above-mentioned insulating resin 
(6m) of the above-mentioned anisotropy conductive layer They are at least two kinds of inorganic fillers (6f- 
1, 6f-2) with the mean particle diameter from which plurality differs, the above — claim 1- which the mean 
particle diameter of two kinds of inorganic fillers is large, and does a stress relaxation operation so when an 

http://www4.ipdl.ndpi. go.jp/cgi-bir^ 5/17/2006 



JP,2000-286298,A [CLAIMS] 



Page 5 of 7 



inorganic filler (6f-l) consists of the same ingredient as the above-mentioned insulating resin even if few - 
the mounting approach of electronic parts given in 3 or 19. 

[Claim 24] The above-mentioned inorganic filler (6f) blended with the above-mentioned insulating resin 
(6m) of the above-mentioned anisotropy conductive layer They are at least two kinds of inorganic fillers (6f- 
1 , 6f-2) with the mean particle diameter from which plurality differs. Softer than the epoxy resin of the mean 
particle diameter of two kinds of inorganic fillers whose inorganic filler (6f-l) while is large and is the 
above-mentioned insulating resin (6m), even if few the above — claim 1- which does a stress relaxation 
operation so by compressing the inorganic filler (6f-l) of the method of top Norikazu - the mounting 
approach of electronic parts given in 3 or 19. 

[Claim 25] For the above-mentioned anisotropy conductive layer, the part in contact with either the above- 
mentioned electronic parts or the above-mentioned substrate is the mounting approach of electronic parts 
given in either [ claims 1-3 it was made to have few above-mentioned amounts of inorganic fillers than other 
parts, and ] 1 9-24. 

[Claim 26] The above-mentioned anisotropy conductive layer is the mounting approach of electronic parts 
[ equipped with the 2nd resin layer (6y) which contacts the 1st resin layer (6x) which was located in the part 
in contact with either the above-mentioned electronic parts or the above-mentioned substrate, and blended 
the above-mentioned inorganic filler with the same insulating resin as the above-mentioned insulating resin, 
and the above-mentioned 1 st resin layer, and consists of insulating resin with few above-mentioned amounts 
of inorganic fillers than the above-mentioned 1st resin layer ] according to claim 25. 
[Claim 27] For the above-mentioned anisotropy conductive layer, the part which contacts the above- 
mentioned electronic parts and the above-mentioned substrate, respectively is the mounting approach of 
electronic parts according to claim 25 it was made to have few above-mentioned amounts of inorganic fillers 
than other parts. 

[Claim 28] The above-mentioned 2nd resin layer of the above-mentioned 1st resin layer is the mounting 
approach of electronic parts according to claim 26 that have further the 3rd resin layer (6z) from which the 
above-mentioned anisotropy conductive layer is constituted from insulating resin with few above-mentioned 
amounts of inorganic fillers than the above-mentioned 1 st resin layer by the opposite side, and the above- 
mentioned 1st resin layer and the above-mentioned 3rd resin layer contact the above-mentioned electronic 
parts and the above-mentioned substrate, respectively. 

[Claim 29] It is the mounting approach of electronic parts according to claim 27 that the above-mentioned 
amount of inorganic fillers of a part besides the above is more than 20wt% while the above-mentioned 
amount of inorganic fillers makes less than [ 20wt% ] the part which contacts the above-mentioned 
electronic parts and the above-mentioned substrate, respectively. 

[Claim 30] It is the mounting approach of electronic parts according to claim 28 that the above-mentioned 
amount of inorganic fillers of the above-mentioned 2nd resin layer is more than 20wt% while the above- 
mentioned amount of inorganic fillers makes each of the above-mentioned 1 st resin layer and the above- 
mentioned 3rd resin layer less than [ 20wt% ]. 

[Claim 31] The above-mentioned anisotropy conductive layer is the mounting approach of electronic parts 
given in either [ claims 1-3 made it whose above-mentioned amounts of inorganic fillers decrease gradually 
or gradually toward other parts from the part in contact with either the above-mentioned electronic parts or 
the above-mentioned substrate, and ] 1 9-24. 

[Claim 32] The above-mentioned anisotropy conductive layer is the mounting approach of the electronic 
parts according to claim 3 1 made it whose above-mentioned amount of inorganic fillers decrease gradually 
or gradually toward other parts from the part which contacts, respectively in the above-mentioned electronic 
parts and the above-mentioned substrate. 

[Claim 33] The mounting approach of electronic parts given in either of claims 25, 27, 29, and 31 which 
used the insulating resin which raises adhesion to the ingredient on the front face of a substrate in the part in 
contact with the above-mentioned substrate while using the insulating resin which raises adhesion to the 
film material used for an electronic-parts front face in the part in contact with the above-mentioned 
electronic parts. 

[Claim 34] The mounting approach of electronic parts given in either of claims 26, 28, 30, and 32 which 
used the insulating resin which raises adhesion to the ingredient on the front face of a substrate in the above- 
mentioned resin layer in contact with the above-mentioned substrate while using the insulating resin which 
raises adhesion to the film material used for an electronic-parts front face in the above-mentioned resin layer 
in contact with the above-mentioned electronic parts. 

[Claim 35] The above-mentioned anisotropy conductive layer (10) is the mounting approach of electronic 
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parts given in either [ claims 1-3 with which it was made for the part in contact with either the above- 
mentioned electronic parts or the above-mentioned substrate not to blend the above-mentioned inorganic 
filler, and] 19-24. 

[Claim 36] The above-mentioned anisotropy conductive layer (10) is the mounting approach of electronic 
parts [ equipped with the 2nd resin layer (6y) which consists of insulating resin which contacts the 1st resin 
layer (6x) which was located in the part in contact with either the above-mentioned electronic parts or the 
above-mentioned substrate, and blended the above-mentioned inorganic filler with the same insulating resin 
as the above-mentioned insulating resin, and the above-mentioned 1 st resin layer, and does not blend the 
above-mentioned inorganic filler ] according to claim 35. 

[Claim 37] The above-mentioned anisotropy conductive layer (10) is the mounting approach of electronic 
parts according to claim 35 of having made it the part which contacts, respectively not blend the above- 
mentioned inorganic filler with the above-mentioned electronic parts and the above-mentioned substrate. 
[Claim 38] For the above-mentioned 2nd resin layer of the above-mentioned 1st resin layer, the above- 
mentioned anisotropy conductive layer (10) is the mounting approach of electronic parts according to claim 
36 that have further the 3rd resin layer (6z) which consists of insulating resin which does not blend the 
above-mentioned inorganic filler with the opposite side, and the above-mentioned 1st resin layer and the 
above-mentioned 3rd resin layer contact the above-mentioned electronic parts and the above-mentioned 
substrate, respectively. 

[Claim 39] It is the mounting approach of electronic parts according to claim 37 that the above-mentioned 
amount of inorganic fillers of a part besides the above is more than 20wt% while making it the part which 
contacts the above-mentioned electronic parts and the above-mentioned substrate, respectively not blend the 
above-mentioned inorganic filler. 

[Claim 40] It is the mounting approach of electronic parts according to claim 38 that the above-mentioned 
amount of inorganic fillers of the above-mentioned 2nd resin layer is more than 20wt% while making it each 
of the above-mentioned 1st resin layer and the above-mentioned 3rd resin layer not blend the above- 
mentioned inorganic filler. 

[Claim 41] The 4th resin layer which consists of insulating resin which the above-mentioned anisotropy 
conductive layer (10) was located in the part in contact with the above-mentioned electronic parts and the 
above-mentioned substrate, and blended the above-mentioned inorganic filler (6v), Claims 1 -3 equipped 
with the 5th resin layer (6w) which is located in the interstitial segment of the above-mentioned electronic 
parts and the above-mentioned substrate, and consists of insulating resin with few above-mentioned amounts 
of inorganic fillers than the above-mentioned 4th resin layer, the mounting approach of electronic parts 
given in either 19-24. 

[Claim 42] The 4th resin layer which consists of insulating resin which the above-mentioned anisotropy 
conductive layer (10) was located in the part in contact with the above-mentioned electronic parts and the 
above-mentioned substrate, and blended the above-mentioned inorganic filler (6v), Claims 1 -3 equipped 
with the 5th resin layer (6w) which consists of insulating resin by which it is located in the interstitial 
segment of the above-mentioned electronic parts and the above-mentioned substrate, and the above- 
mentioned amount of inorganic fillers is not contained, the mounting approach of electronic parts given in 
either 19-24. 

[Claim 43] The above-mentioned anisotropy conductive layer (10) is the mounting approach of electronic 
parts given in either [ claims 1-3 made it whose above-mentioned amounts of inorganic fillers decrease 
gradually from the part which contacts, respectively toward an interstitial segment with the above- 
mentioned electronic parts and the above-mentioned substrate in the above-mentioned electronic parts and 
the above-mentioned substrate, and ] 19-24. 

[Claim 44] the above-mentioned anisotropy conductive layer (10) ~ the near part of the above-mentioned 
electronic parts — subsequently — the near part of the above-mentioned substrate — subsequently — the order 
of the interstitial segment of the near part of the above-mentioned electronic parts, and the near part of the 
above-mentioned substrate — the above-mentioned amount of inorganic fillers — few — having made — the 
mounting approach of electronic parts given in either [ claims 1-3 and ] 19-24. 

[Claim 45] Each amount of inorganic fillers of the near part of the above-mentioned electronic parts of the 
above-mentioned anisotropy conductive layer (10) and the near part of the above-mentioned substrate is the 
mounting approach of the electronic parts according to claim 43 or 44 blended respectively corresponding to 
the coefficient of linear expansion of the part in contact with the above-mentioned anisotropy conductive 
layer of the coefficient of linear expansion of a part, and the above-mentioned substrate in contact with the 
above-mentioned anisotropy conductive layer of the above-mentioned electronic parts. 
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[Claim 46] Where it made the anisotropy conductive layer (10) which the bump (3,103) formed in the 
electrode (2) of electronic parts (1) was blended in the inorganic filler (6f) at insulating resin (6m), and was 
hardened in her intervene and the above-mentioned bump is crushed It was joined to the electrode (5) of the 
circuit board (4), and the above-mentioned electrode of the above-mentioned electronic parts and the above- 
mentioned electrode of the above-mentioned circuit board are connected electrically. The above-mentioned 
anisotropy conductive layer (10) The electronic-parts unit to which the part in contact with either the above- 
mentioned electronic parts or the above-mentioned substrate is characterized by making it there be few 
above-mentioned amounts of inorganic fillers than other parts. 

[Claim 47] Where it made the anisotropy conductive layer (10) which the bump (3,103) formed in the 
electrode (2) of electronic parts (1) was blended in the inorganic filler (6f) at insulating resin (6m), and was 
hardened in her intervene and the above-mentioned bump is crushed It was joined to the electrode (5) of the 
circuit board (4), and the above-mentioned electrode of the above-mentioned electronic parts and the above- 
mentioned electrode of the above-mentioned circuit board are connected electrically. The above-mentioned 
anisotropy conductive layer (10) The 1st resin layer which was located in the part in contact with either the 
above-mentioned electronic parts or the above-mentioned substrate, and blended the above-mentioned 
inorganic filler with the same insulating resin as the above-mentioned insulating resin (6x) 3 The electronic- 
parts unit characterized by having the 2nd resin layer (6y) which contacts the above-mentioned 1st resin 
layer, and consists of insulating resin with few above-mentioned amounts of inorganic fillers than the above- 
mentioned 1st resin layer. 

[Claim 48] The mounting approach of the electronic parts according to claim 5 heated from both by the side 
of the above-mentioned electronic parts and the above-mentioned substrate when impressing the above- 
mentioned supersonic wave and carrying out metal junction of the above-mentioned golden bump and the 
above-mentioned electrode of the above-mentioned substrate while heating from the above-mentioned top- 
face side of the above-mentioned electronic parts, or while heating from the above-mentioned substrate side. 

[Claim 49] claims 1-9 and 19- the electronic-parts unit by which the above-mentioned electronic parts were 
mounted in the above-mentioned substrate by the mounting approach of electronic parts given in 45 or 48. 
[Claim 50] The above-mentioned bump is the mounting approach of electronic parts given in either [ claims 
1-9 which are the bumps who formed by plating or printing, and ] 19-45. 

[Claim 51] The above-mentioned bump is an electronic-parts unit according to claim 46 to 49 which is the 
bump who formed by plating or printing. 

[Claim 52] claims 1-9 which blended the electric conduction particle (10a) which has a larger average 
diameter than the mean particle diameter of the above-mentioned inorganic filler with the solid insulating 
resin with which the above-mentioned anisotropy conductive layer blended the above-mentioned inorganic 
filler, and 19- the mounting approach of electronic parts given in 45 or 50. 

[Claim 53] The above-mentioned anisotropy conductive layer is mounting equipment of the electronic parts 
according to claim 10 to 18 with which the mean particle diameter of the above-mentioned inorganic filler 
blended the electric conduction particle (10a) which has a larger average diameter with the solid insulating 
resin which blended the above-mentioned inorganic filler (6f). 

[Claim 54] claim 46- by which the mean particle diameter of the above-mentioned inorganic filler blended 
the electric conduction particle (10a) which has a larger average diameter with the solid insulating resin with 
which the above-mentioned anisotropy conductive layer blended the above-mentioned inorganic filler (6f) — 
an electronic-parts unit given in 49 or 5 1 . 

[Claim 55] The equipment which impresses the above-mentioned supersonic wave and carries out metal 
junction of the above-mentioned golden bump and the above-mentioned electrode of the above-mentioned 
substrate is mounting equipment of the electronic parts according to claim 14 which are equipped with the 
heating component heated from both by the side of the above-mentioned electronic parts and the above- 
mentioned substrate from the above-mentioned substrate side, and were heated by the above-mentioned 
heating component at the time of the above-mentioned metal junction from the above-mentioned top-face 
side of the above-mentioned electronic parts. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a printed circuit board for electronic circuitries (on these 
specifications, although a "substrate" is called as an example of representation), in this "substrate", covering 
arrival objects, such as other components with which it is equipped with INTAPOZA or electronic parts, are 
meant. By the mounting approach, its equipment, and the above-mentioned mounting approach of electronic 
parts to the circuit board which mounts electronic parts, for example, IC chip, a surface-acoustic-waves 
(SAW) device, etc., in the state of a simple substance (the case of IC chip raise in basic wages IC) The 
above-mentioned electronic parts are related with the electronic-parts unit mounted in the above-mentioned 
substrate. 
[0002] 

[Description of the Prior Art] A today and electronic-circuitry substrate comes to be used for all products, 
the engine performance improves day by day, and flip chip mounting to which it is high and an impedance 
becomes low serves as the mounting approach suitable for the electronic equipment by which the frequency 
used on the circuit board also uses a RF. Moreover, flip chip mounting which carries IC chip in the circuit 
board with the nakedness instead of a package is called for from the increment in a pocket device, for this 
reason, IC chip — it remains as it is — a fixed number of defectives are intermingled for IC chip when 
carrying in the circuit board alone, and IC chip mounted to electronic equipment and flat panel 
DISUBUREI. Moreover, CSP (Chip SizePackage), BGA (Ball Grid Array), etc. are increasingly used 
besides the above-mentioned flip chip. 

[0003] There are some which were indicated by JP,06-66355,B etc. as an approach (conventional example 
1) of joining IC chip to the circuit board of the conventional electronic equipment. This is shown in drawing 
15 R> 5. As shown in drawing 1 5 , after imprinting the Ag paste 74 for the IC chip 71 in which the bump 73 
was formed and connecting with the electrode 75 of the circuit board 76, the Ag paste 74 is hardened, and 
generally the approach of slushing a sealing agent 78 between the IC chip 71 and the circuit board 76 is 
learned after that. 

[0004] moreover, like JP,62-6652,B shown in drawing 16 as an approach (conventional example 2) of 
joining IC chip to a liquid crystal display Use the anisotropy electric conduction film 80, remove the 
anisotropy electric conduction adhesives layer 81 which adds and constitutes the conductive mote 82 in 
insulating resin 83 from a separator 85, and it applies to the glass of a substrate or a liquid crystal display 84. 
Generally by carrying out thermocompression bonding of the IC chip 86, the connection structure of a 
semiconductor chip where the above-mentioned anisotropy electric conduction adhesives layer 81 
intervenes between the inferior surface of tongue of IC chips 86 other than under the Au bump 87 and a 
substrate 84 is known. 

[0005] As a conventional example 3, UV hardening resin is applied to a substrate, mounting and 
pressurizing IC chip on it, by carrying out UV irradiation, the resin between both is hardened and the 
method of maintaining contact between both according to the shrinkage force is learned. 
[0006] Thus, in order to have joined IC chip, the above-mentioned junction was performed by carrying out 
die bonding of an IC chip like a flat package on a leadframe, carrying out wire bond of the electrode and 
leadframe of IC chip, printing a cream pewter to the circuit board and performing the process of carrying a 
flat package IC and carrying out a reflow on it, after carrying out resin shaping and forming a package, a 
bond and. The process which makes IC a package by the method of construction called such SMT (Surface 
Mount Technology) was long, and it was difficult for production of IC components to take time amount, and 
to miniaturize the circuit board. For example, where the closure is carried out to a flat pack, since IC chip 
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needed about about 4 to 1 0 times [ of IC chip ] area, it had become the factor which bars a miniaturization. 
[0007] On the other hand, recently, the flip chip method of construction which carries IC chip in a substrate 
direct in the state of nakedness for compaction of a process and the formation of small lightweight has come 
to be used. This flip chip method of construction performs in parallel bump formation for IC chip, bump 
leveling, an Ag-Pd paste imprint, mounting, inspection, the closure by closure resin, stud bump bonding 
(SBB) that conducts inspection, and bump formation for IC chip and UV hardening resin spreading to a 
substrate, and the method of construction of many like UV resin junction which conduct mounting, UV 
hardening of resin, and inspection is developed after that. 
[0008] 

[Problem(s) to be Solved by the Invention] However, hardening of a paste and spreading hardening of 
closure resin which join the bump of IC chip and the electrode of a substrate in every method of 
construction took time amount, and it had the fault that productivity was bad. Moreover, there was the need 
of using the ceramic and glass which had the amount of curvatures managed as the circuit board, and it had 
the fault which becomes expensive. 

[0009] Moreover, in the method of construction which uses a conductive paste like the conventional 
example 1 for a jointing material for corrugated fibreboard, in order to stabilize the amount of imprints, the 
bump of IC chip leveled, and after she did flattening, she needed to use. 

[0010] Moreover, in the junction structure by anisotropy electric conduction adhesives like the conventional 
example 2, although the thing using glass as a base material of the circuit board is developed Although it is 
necessary to distribute the electric conduction particle in electroconductive glue to homogeneity since it is 
necessary to put an electric conduction particle between two electrodes for the electric flow between IC tip 
side electrode and a substrate lateral electrode It was difficult to distribute the electric conduction particle in 
electroconductive glue to homogeneity, and it had to become a short cause by the distributed abnormalities 
of a particle, or electroconductive glue had to be expensive, and in order to arrange a bump's height, the 
bump of the electrode of IC chip had to form by electroplating. 

[001 1] Moreover, in the approach of joining using UV hardening resin like the conventional example 3, a 
bump's height variation had to be made below into **one (micrometer), and there was a problem of being 
unjoinable in a substrate with the bad flatness of a resin substrate (glass epoxy group plate) etc. Moreover, 
also in the approach using a pewter, in order to ease the thermal-expansion differential shrinkage of a 
substrate and IC chip after junction, closure resin needed to be slushed and hardened. 2 - 8-hour time 
amount was needed for hardening of this resin seal, and there was a problem that productivity was very bad 
in it. 

[0012] Therefore, after the purpose of this invention being to solve the above-mentioned problem and 
joining electronic parts to the circuit board The bump leveling process of arranging uniformly the height of 
the closure resin process slushed between electronic parts and a substrate or a bump is not needed. The 
anisotropy conductive layer which has an electric conduction particle is made to intervene, and it is in 
offering the electronic-parts unit by which the above-mentioned electronic parts were mounted in the above- 
mentioned substrate by the mounting approach, the equipment, and the above-mentioned mounting approach 
of electronic parts to the circuit board which joins electronic parts with productivity sufficient to a substrate 
with high-reliability. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is 
constituted as follows. 

[0014] If this invention is caused like the 1st voice, a ball will be formed at the tip of a metal wire by the 
electric spark like wirebonding. Making the anisotropy conductive layer which blended the electric 
conduction particle with the insulating resin which carried out ultrasonic thermocompression bonding of the 
ball by which formation was carried out [ above-mentioned ] to the electrode of electronic parts by the 
capillary tube, formed the bump, and blended the inorganic filler intervene Heating from a substrate side 
[ while alignment of the above-mentioned electrode of the above-mentioned electronic parts and the 
electrode of the circuit board is carried out, and the above-mentioned electronic parts are carried in the 
above-mentioned substrate and heating from the above-mentioned electronic-parts side after that, or ] Or, 
pressing the above-mentioned electronic parts with the welding pressure of 20 or more gves per one bump to 
the above-mentioned circuit board by the tool, heating from both by the side of the above-mentioned 
electronic parts and the above-mentioned substrate, and crushing correction and the above-mentioned bump 
of the curvature of the above-mentioned substrate The above-mentioned insulating resin of the above- 
mentioned anisotropy conductive layer which intervenes between the above-mentioned electronic parts and 
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the above-mentioned circuit board is hardened, and the mounting approach of the electronic parts 
characterized by joining the above-mentioned circuit board to the above-mentioned electronic parts, and 
connecting electrically the above-mentioned electrode of the above-mentioned electronic parts and the 
above-mentioned electrode of the above-mentioned circuit board is offered. 

[0015] Making the above-mentioned anisotropy conductive layer intervene, after forming the above- 
mentioned bump, if this invention is caused like the 2nd voice Before carrying out alignment of the above- 
mentioned electrode of the above-mentioned electronic parts, and the above-mentioned electrode of the 
above-mentioned circuit board and carrying the above-mentioned electronic parts in the above-mentioned 
substrate The mounting approach of the electronic parts a publication is offered [ having prepared the tip so 
that the bump by whom formation was done / above-mentioned / might be once pressed by the load of 20 or 
less gves and **** of the above-mentioned bump's neck part might be prevented ] like the 1st voice. 
[001 6] the 1 st whose amount of the above-mentioned inorganic filler blended with this insulating 
thermosetting epoxy resin the above-mentioned insulating resin of the above-mentioned anisotropy 
conductive layer will be an insulating thermosetting epoxy resin, and will be 5 - 90wt% of the above- 
mentioned insulating thermosetting epoxy resin if this invention is caused like the 3rd voice ~ or the 
mounting approach of the electronic parts a publication is offered like 2 voice. 

[001 7] By stiffening the liquid of the insulating resin by which it was a liquid in case the above-mentioned 
insulating resin of the above-mentioned anisotropy conductive layer was applied to the above-mentioned 
substrate at the beginning, put in the above-mentioned substrate in the furnace and spreading was carried out 
[ above-mentioned ] after applying to the above-mentioned substrate, if this invention is caused like the 4th 
voice Or after semisolid-izing by pressing the liquid of the insulating resin by which spreading was carried 
out [ above-mentioned ] with the heated tool, the l-3rd ones which carry the above-mentioned electronic 
parts in the above-mentioned substrate of modes is provided with the mounting approach of the electronic 
parts a publication. 

[001 8] If this invention is caused like the 5th voice, a ball will be formed at the tip of a metal wire by the 
electric spark like wirebonding. Carry out ultrasonic thermocompression bonding of the ball by which 
formation was carried out [ above-mentioned ] to the electrode of electronic parts by the capillary tube, and 
a golden bump is formed. Making the anisotropy conductive layer which blended the electric conduction 
particle with the insulating resin which blended the inorganic filler intervene without leveling the bump by 
whom formation was done [ above-mentioned ] Carry out alignment of the above-mentioned electrode of 
the above-mentioned electronic parts, and the electrode of the circuit board, and the above-mentioned 
electronic parts are carried in the above-mentioned substrate. Then, while preparing a tip so that a load may 
be impressed from the top-face side of the above-mentioned electronic parts with a tool and **** of the 
above-mentioned golden bump's neck part may be prevented, impress a supersonic wave and metal junction 
of the above-mentioned golden bump and the above-mentioned electrode of the above-mentioned substrate 
is carried out. Next, heating from the above-mentioned top-face side of the above-mentioned electronic parts 
Or, heating from both by the side of the above-mentioned electronic parts and the above-mentioned 
substrate [ while heating from the above-mentioned substrate side, or ] Pressing the above-mentioned 
electronic parts with the welding pressure of 20 or more gves per one bump to the above-mentioned circuit 
board, and crushing correction and the above-mentioned bump of the curvature of the above-mentioned 
substrate The above-mentioned insulating resin of the above-mentioned anisotropy conductive layer which 
intervenes between the above-mentioned electronic parts and the above-mentioned circuit board is hardened, 
and the mounting approach of the electronic parts characterized by joining the above-mentioned circuit 
board to the above-mentioned electronic parts, and connecting electrically the above-mentioned electrode of 
the above-mentioned electronic parts and the above-mentioned electrode of the above-mentioned circuit 
board is offered. 

[0019] If this invention is caused like the 6th voice, the above-mentioned electronic parts have two or more 
electrodes. To the above-mentioned circuit board in front of the above-mentioned alignment as the above- 
mentioned anisotropy conductive layer After sticking the solid anisotropy electric conduction film sheet of a 
geometry smaller than the dimension which tied two or more above-mentioned electrodes of the above- 
mentioned electronic parts, perform the above-mentioned alignment, and it sets to the above-mentioned 
junction. The pressurization press of the above-mentioned electronic parts is carried out at the above- 
mentioned circuit board, heating the above-mentioned anisotropy electric conduction film sheet. Correcting 
the curvature of the above-mentioned circuit board to coincidence, the above-mentioned insulating resin 
which intervenes between the above-mentioned electronic parts and the above-mentioned circuit board is 
hardened, and the l-5th ones which joined the above-mentioned circuit board to the above-mentioned 
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electronic parts of modes is provided with the mounting approach of the electronic parts a publication. 
[0020] When forming a golden ball at the tip of a metal wire by the electric spark like [ if this invention is 
caused like the 7th voice / in case the above-mentioned bump is formed on the above-mentioned electronic 
parts ] wirebonding, By the above-mentioned capillary tube which has the tip configuration which does not 
establish an even part in the part which makes a chamfer angle 100 degrees or less, and touches the above- 
mentioned golden ball The 1 -6th ones by which a tip forms the profile conic above-mentioned golden bump 
in the above-mentioned electrode of the above-mentioned electronic parts of modes is provided with the 
mounting approach of the electronic parts a publication. 

[0021 ] If this invention is caused like the 8th voice, a ball will be formed at the tip of a metal wire by the 
electric spark like wirebonding. Making the anisotropy conductive layer which blended the electric 
conduction particle with the insulating resin which blended the inorganic filler intervene without forming a 
bump in the electrode of electronic parts for the ball by which formation was carried out [ above- 
mentioned ] by the capillary tube, and leveling the bump by whom formation was done [ above-mentioned ] 
Carry out alignment of the above-mentioned electrode of the above-mentioned electronic parts, and the 
electrode of the circuit board, carry the above-mentioned electronic parts in the above-mentioned substrate, 
and after that, heating from the top face of the above-mentioned electronic parts with the tool heated by 
predetermined temperature Pressing the above-mentioned electronic parts with a pressure PI to the above- 
mentioned circuit board as welding pressure, and correcting the curvature of the above-mentioned substrate 
The above-mentioned insulating resin of the above-mentioned anisotropy conductive layer which intervenes 
between the above-mentioned electronic parts and the above-mentioned circuit board is hardened. Then, 
dropping the above-mentioned welding pressure to the pressure P2 lower than the above-mentioned pressure 
PI, and easing the stress at the time of hardening of the above-mentioned insulating resin of the above- 
mentioned anisotropy conductive layer after predetermined time The mounting approach of the electronic 
parts characterized by joining the above-mentioned circuit board to the above-mentioned electronic parts, 
and connecting electrically the above-mentioned electrode of the above-mentioned electronic parts and the 
above-mentioned electrode of the above-mentioned circuit board is offered. 

[0022] if this invention is caused like the 9th voice, the above-mentioned pressure PI will make the above- 
mentioned pressure P2 1/2 or less [ of the above-mentioned pressure PI ] more than 20gf(s) / bump — the 
mounting approach of the electronic parts a publication is offered like the 8th voice. 
[0023] The equipment which sticks on the electrode or electronic parts of the circuit board the anisotropy 
conductive layer which blended the electric conduction particle with the insulating resin which blended the 
inorganic filler when this invention was caused like the 10th voice, The equipment which forms a ball at the 
tip of a metal wire by the electric spark like [ the electrode of the above-mentioned electronic parts ] 
wirebonding, and forms the bump who does ultrasonic thermocompression bonding of this to the above- 
mentioned electrode of the above-mentioned substrate by the capillary tube, forms it, and does not level it, 
With the equipment which carries out alignment of the above-mentioned electronic parts to the above- 
mentioned electrode of the above-mentioned circuit board, and carries them, and a tool Pressing the above- 
mentioned electronic parts with the welding pressure of 20 or more gves per one bump to the above- 
mentioned circuit board, heating, and correcting the curvature of the above-mentioned substrate The above- 
mentioned insulating resin of the above-mentioned anisotropy conductive layer which intervenes between 
the above-mentioned electronic parts and the above-mentioned circuit board is hardened. The mounting 
equipment of the electronic parts characterized by having equipment which joins the above-mentioned 
circuit board to the above-mentioned electronic parts, and connects electrically the above-mentioned 
electrode of the above-mentioned electronic parts and the above-mentioned electrode of the above- 
mentioned circuit board is offered. 

[0024] if this invention is caused like the 1 1th voice, the above-mentioned insulating resin of the above- 
mentioned anisotropy conductive layer will be an insulating thermosetting epoxy resin, and the amount of 
the above-mentioned inorganic filler blended with this insulating thermosetting epoxy resin will be 5 - 
90wt% of the above-mentioned insulating thermosetting epoxy resin — the mounting equipment of the 
electronic parts of a publication is offered like the 10th voice. 

[0025] the 10th which the above-mentioned insulating resin of the above-mentioned anisotropy conductive 
layer is a liquid, and it had in the furnace which make insert and harden the dispenser which applies the 
liquid of the above-mentioned insulating resin to the above-mentioned substrate, and the substrate by which 
spreading was carried out [ above-mentioned ] in the liquid of the above-mentioned insulating resin applied 
to the above-mentioned substrate by this dispenser, and semisolid-izes in the above-mentioned insulating 
resin when this invention was caused like the 12th voice — or the mounting equipment of the electronic parts 
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of a publication provides like 1 1 voice. 

[0026] the 10th which the above-mentioned insulating resin of the above-mentioned anisotropy conductive 
layer is a liquid, and will be equipped with the dispenser which applies the liquid of the above-mentioned 
insulating resin to the above-mentioned substrate, and the equipment which presses the liquid of the above- 
mentioned insulating resin applied to the above-mentioned substrate by this dispenser, and semisolid-izes 
the above-mentioned insulating resin if this invention is caused like the 13 th voice — or the mounting 
equipment of the electronic parts of a publication offers like 1 1 voice. 

[0027] The equipment which sticks on the electrode or electronic parts of the circuit board the anisotropy 
conductive layer which blended the electric conduction particle with the insulating resin which blended the 
inorganic filler when this invention was caused like the 14th voice, A ball is formed at the tip of a metal 
wire by the electric spark like [ the electrode of the above-mentioned electronic parts ] wirebonding. The 
equipment which forms the golden bump who does ultrasonic thermocompression bonding of this to the 
above-mentioned electrode of the above-mentioned substrate by the capillary tube, forms it,*and does not 
level it, The equipment which carries out alignment of the above-mentioned electronic parts to the above- 
mentioned electrode of the above-mentioned circuit board, and carries them, The equipment which 
impresses a supersonic wave and carries out metal junction of the above-mentioned golden bump and the 
above-mentioned electrode of the above-mentioned substrate while preparing a tip so that a load may be 
impressed from the top face of the above-mentioned electronic parts with a tool and **** of the above- 
mentioned golden bump's neck part may be prevented, Crushing the above-mentioned bump, while pressing 
the above-mentioned electronic parts with the welding pressure of 20 or more gves per one bump to the 
above-mentioned circuit board and correcting the curvature of the above-mentioned substrate, heating with a 
tool The above-mentioned insulating resin of the above-mentioned anisotropy conductive layer which 
intervenes between the above-mentioned electronic parts and the above-mentioned circuit board is hardened. 
The mounting equipment of the electronic parts characterized by having equipment which joins the above- 
mentioned circuit board to the above-mentioned electronic parts, and connects electrically the above- 
mentioned electrode of the above-mentioned electronic parts and the above-mentioned electrode of the 
above-mentioned circuit board is offered. 

[0028] If this invention is caused like the 15th voice, to the above-mentioned circuit board in front of the 
above-mentioned alignment as the above-mentioned anisotropy conductive layer The equipment which 
sticks the solid anisotropy electric conduction film sheet of a geometry smaller than the dimension which 
tied the electrode of the above-mentioned electronic parts, Then, it sets to the equipment which equips by 
performing alignment of the above-mentioned circuit board and electronic parts, and junction. The 
pressurization press of the above-mentioned electronic parts is carried out at the above-mentioned circuit 
board, heating the above-mentioned anisotropy electric conduction film sheet. Correcting the curvature of 
the above-mentioned circuit board to coincidence, the above-mentioned anisotropy electric conduction film 
sheet which intervenes between the above-mentioned electronic parts and the above-mentioned circuit board 
is hardened, and the 1 0-1 3th ones possessing the equipment which joins the above-mentioned circuit board 
to the above-mentioned electronic parts of modes is provided with the mounting equipment of the electronic 
parts of a publication. 

[0029] The equipment which will form the above-mentioned golden ball if this invention is caused like the 
1 6th voice has the above-mentioned capillary tube from which a chamfer angle becomes 100 degrees or less 
while having the tip configuration which does not prepare a part even into the part which touches the above- 
mentioned golden ball, and it provides with the mounting equipment of the electronic parts of a publication 
the 1 0-1 5th ones by which a tip forms the profile conic above-mentioned golden bump in the above- 
mentioned electrode of the above-mentioned electronic parts of modes by this capillary tube. 
[0030] The equipment which sticks on the circuit board or electronic parts the anisotropy conductive layer 
which blended the electric conduction particle with the insulating resin which blended the inorganic filler 
when this invention was caused like the 17th voice, The equipment which forms a ball at the tip of a metal 
wire by the electric spark like [ the electrode of the above-mentioned electronic parts ] wirebonding, and 
forms the bump who forms this in the above-mentioned electrode of the above-mentioned substrate by the 
capillary tube, and does not level it, With the equipment which carries out alignment of the above- 
mentioned electronic parts to the above-mentioned electrode of the above-mentioned circuit board, and 
carries them, and the tool heated by predetermined temperature Pressing the above-mentioned electronic 
parts with a pressure P 1 to the above-mentioned circuit board as welding pressure, heating from the top face 
of the above-mentioned electronic parts, and correcting the curvature of the above-mentioned substrate The 
above-mentioned insulating resin which intervenes between the above-mentioned electronic parts and the 
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above-mentioned circuit board is hardened. Then, predetermined time of after, Dropping the above- 
mentioned welding pressure to the pressure P2 lower than the above-mentioned pressure PI, and easing the 
stress at the time of hardening of the above-mentioned insulating resin of the above-mentioned anisotropy 
conductive layer The mounting equipment of the electronic parts characterized by having equipment which 
joins the above-mentioned circuit board to the above-mentioned electronic parts, and connects electrically 
the above-mentioned electrode of the above-mentioned electronic parts and the above-mentioned electrode 
of the above-mentioned circuit board is offered. 

[0031] if this invention is caused like the 18th voice, the above-mentioned pressure PI will make the above- 
mentioned pressure P2 1/2 or less [ of the above-mentioned pressure PI ] more than 20gf(s) / bump — the 
mounting equipment of the electronic parts of a publication is offered like the 17th voice. 
[0032] If this invention is caused like the 19th voice, the l-3rd ones which are characterized by the mean 
particle diameter of the above-mentioned inorganic filler blended with the above-mentioned insulating resin 
of the above-mentioned anisotropy conductive layer being 3 micrometers or more of modes will be provided 
with the mounting approach of the electronic parts a publication. 

[0033] the 1 - which is two or more kinds of inorganic fillers with the mean particle diameter from which the 
above-mentioned inorganic filler blended with the above-mentioned insulating resin of the above-mentioned 
anisotropy conductive layer differs if this invention is caused like the 20th voice — either voice of 3 and 19 - 
- the mounting approach of the electronic parts a publication is offered like. 

[0034] If this invention is caused like the 21st voice, the above-mentioned inorganic filler blended with the 
above-mentioned insulating resin of the above-mentioned anisotropy conductive layer at least two kinds of 
inorganic fillers with the mean particle diameter from which plurality differs ~ it is ~ the above ~ the mean 
particle diameter of one inorganic filler of two kinds of inorganic fillers, even if few the above — the 1- from 
which the mean particle diameter of the inorganic filler of another side of two kinds of inorganic fillers 
differs more than twice even if few — either voice of 3 and 19 — the mounting approach of the electronic 
parts a publication is offered like. 

[0035] If this invention is caused like the 22nd voice, the above-mentioned inorganic filler blended with the 
above-mentioned insulating resin of the above-mentioned anisotropy conductive layer They are at least two 
kinds of inorganic fillers with the mean particle diameter from which plurality differs. Even if few, one 
inorganic filler of two kinds of inorganic fillers has the mean particle diameter exceeding 3 micrometers, the 
above ~ the above — the 1 - in which the inorganic filler of another side of two kinds of inorganic fillers has 
the mean particle diameter of 3 micrometers or less even if few — either voice of 3 and 1 9 — the mounting 
approach of the electronic parts a publication is offered like. 

[0036] If this invention is caused like the 23rd voice, the above-mentioned inorganic filler blended with the 
above-mentioned insulating resin of the above-mentioned anisotropy conductive layer at least two kinds of 
inorganic fillers with the mean particle diameter from which plurality differs — it is — the above, when [ of 
the mean particle diameter of two kinds of inorganic fillers ] while is large and an inorganic filler consists of 
the same ingredient as the above-mentioned insulating resin even if few the 1- which does a stress relaxation 
operation so — either voice of 3 and 1 9 — the mounting approach of the electronic parts a publication is 
offered like. 

[0037] If this invention is caused like the 24th voice, the above-mentioned inorganic filler blended with the 
above-mentioned insulating resin of the above-mentioned anisotropy conductive layer They are at least two 
kinds of inorganic fillers with the mean particle diameter from which plurality differs, the above ~ by being 
softer than the epoxy resin of the mean particle diameter of two kinds of inorganic fillers whose inorganic 
filler while is large and is the above-mentioned insulating resin, and compressing above-mentioned one 
inorganic filler, even if few the 1- which does a stress relaxation operation so — either voice of 3 and 19 ~ 
the mounting approach of the electronic parts a publication is offered like. 

[0038] If this invention is caused like the 25th voice, the above-mentioned anisotropy conductive layer will 
provide with the mounting approach of the electronic parts a publication either mode of the l-3rd, and 19-24 
which the part in contact with either the above-mentioned electronic parts or the above-mentioned substrate 
carried out as [ be / than other parts / few above-mentioned amounts of inorganic fillers ]. 
[0039] If this invention is caused like the 26th voice, the above-mentioned anisotropy conductive layer The 
1 st resin layer which was located in the part in contact with either the above-mentioned electronic parts or 
the above-mentioned substrate, and blended the above-mentioned inorganic filler with the same insulating 
resin as the above-mentioned insulating resin, it has the 2nd resin layer which contacts the above-mentioned 
1 st resin layer, and consists of insulating resin with few above-mentioned amounts of inorganic fillers than 
the above-mentioned 1st resin layer — the mounting approach of the electronic parts a publication is offered 
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like the 25th voice. 

[0040] If this invention is caused like the 27th voice, the part which contacts the above-mentioned electronic 
parts and the above-mentioned substrate, respectively will offer [ having made it the above-mentioned 
anisotropy conductive layer have few above-mentioned amounts of inorganic fillers than other parts ] the 
mounting approach of the electronic parts a publication like the 25th voice. 

[0041] if this invention is caused like the 28th voice, the above-mentioned anisotropy conductive layer 
equips the opposite side with the 3rd resin layer which consists of insulating resin with few above- 
mentioned amounts of inorganic fillers than the above-mentioned 1 st resin layer further with the above- 
mentioned 2nd resin layer of the above-mentioned 1st resin layer, and the above-mentioned 1st resin layer 
and the above-mentioned 3rd resin layer will contact the above-mentioned electronic parts and the above- 
mentioned substrate, respectively — the mounting approach of the electronic parts a publication offers like 
the 26th voice. 

[0042] if this invention is caused like the 29th voice, while the above-mentioned amount of inorganic fillers 
will make less than [ 20wt% ] the part which contacts the above-mentioned electronic parts and the above- 
mentioned substrate, respectively, the above-mentioned amount of inorganic fillers of a part besides the 
above is more than 20wt% — the mounting approach of the electronic parts a publication is offered like the 
27th voice. 

[0043] if this invention is caused like the 30th voice, while the above-mentioned amount of inorganic fillers 
will make each of the above-mentioned 1st resin layer and the above-mentioned 3rd resin layer less than 
[ 20wt% ], the above-mentioned amount of inorganic fillers of the above-mentioned 2nd resin layer is more 
than 20wt% — the mounting approach of the electronic parts a publication is offered like the 28th voice. 
[0044] If this invention is caused like the 3 1st voice, the above-mentioned anisotropy conductive layer will 
provide with the mounting approach of the electronic parts a publication either mode of the l-3rd, and 19-24 
made it whose above-mentioned amount of inorganic fillers decrease gradually or gradually toward other 
parts from the part in contact with either the above-mentioned electronic parts or the above-mentioned 
substrate. 

[0045] If this invention is caused like the 32nd voice, the above-mentioned anisotropy conductive layer will 
offer [ having made it the above-mentioned amount of inorganic fillers decrease gradually or gradually 
toward other parts from the part which contacts, respectively in the above-mentioned electronic parts and the 
above-mentioned substrate ] the mounting approach of the electronic parts a publication like the 3 1 st voice. 
[0046] If this invention is caused like the 33rd voice, while using the insulating resin which raises adhesion 
to the film material used for an electronic-parts front face, in the part in contact with the above-mentioned 
electronic parts, the mode of the 25th, 27, 29, or 3 1 that used the insulating resin which raises adhesion to 
the ingredient on the front face of a substrate will be provided with the mounting approach of the electronic 
parts a publication by the part in contact with the above-mentioned substrate. 

[0047] If this invention is caused like the 34th voice, while using the insulating resin which raises adhesion 
to the film material used for an electronic-parts front face, in the above-mentioned resin layer in contact with 
the above-mentioned electronic parts, the mode of the 26th, 28, 30, or 32 that used the insulating resin which 
raises adhesion to the ingredient on the front face of a substrate will provide with the mounting approach of 
the electronic parts a publication by the above-mentioned resin layer in contact with the above-mentioned 
substrate. 

[0048] If this invention is caused like the 35th voice, the above-mentioned anisotropy conductive layer will 
provide with the mounting approach of the electronic parts a publication either mode of the l-3rd, and 19-24 
with which it was made for the part in contact with either the above-mentioned electronic parts or the above- 
mentioned substrate not to blend the above-mentioned inorganic filler. 

[0049] If this invention is caused like the 36th voice, the above-mentioned anisotropy conductive layer The 
1 st resin layer which was located in the part in contact with either the above-mentioned electronic parts or 
the above-mentioned substrate, and blended the above-mentioned inorganic filler with the same insulating 
resin as the above-mentioned insulating resin, it has the 2nd resin layer which consists of insulating resin 
which contacts the above-mentioned 1st resin layer, and does not blend the above-mentioned inorganic filler 
— the mounting approach of the electronic parts a publication is offered like the 35th voice. 
[0050] If this invention is caused like the 37th voice, the above-mentioned anisotropy conductive layer will 
offer [ having made it the part which contacts, respectively not blend the above-mentioned inorganic filler 
with the above-mentioned electronic parts and the above-mentioned substrate ] the mounting approach of 
the electronic parts a publication like the 35th voice. 

[0051] if this invention is caused like the 38th voice, the above-mentioned anisotropy conductive layer is 
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further equipped with the 3rd resin layer which consists of insulating resin which does not blend the above- 
mentioned inorganic filler with the above-mentioned 2nd resin layer of the above-mentioned 1st resin layer 
in the opposite side, and the above-mentioned 1st resin layer and the above-mentioned 3rd resin layer will 
contact the above-mentioned electronic parts and the above-mentioned substrate, respectively — the 
mounting approach of the electronic parts a publication offers like the 36th voice. 

[0052] if this invention is caused like the 39th voice, while making it the part which contacts the above- 
mentioned electronic parts and the above-mentioned substrate, respectively not blend the above-mentioned 
inorganic filler, the above-mentioned amount of inorganic fillers of a part besides the above is more than 
20wt% — the mounting approach of the electronic parts a publication is offered like the 37th voice. 
[0053] if this invention is caused like the 40th voice, while making it each of the above-mentioned 1st resin 
layer and the above-mentioned 3rd resin layer not blend the above-mentioned inorganic filler, the above- 
mentioned amount of inorganic fillers of the above-mentioned 2nd resin layer is more than 20wt% ~ the 
mounting approach of the electronic parts a publication is offered like the 38th voice. 

[0054] If this invention is caused like the 41st voice, the above-mentioned anisotropy conductive layer The 
4th resin layer which consists of insulating resin which was located in the part in contact with the above- 
mentioned electronic parts and the above-mentioned substrate, and blended the above-mentioned inorganic 
filler, Either mode equipped with the 5th resin layer which is located in the interstitial segment of the above- 
mentioned electronic parts and the above-mentioned substrate, and consists of insulating resin with few 
above-mentioned amounts of inorganic fillers than the above-mentioned 4th resin layer of the l-3rd, and 19- 
24 is provided with the mounting approach of the electronic parts a publication. 

[0055] If this invention is caused like the 42nd voice, the above-mentioned anisotropy conductive layer The 
4th resin layer which consists of insulating resin which was located in the part in contact with the above- 
mentioned electronic parts and the above-mentioned substrate, and blended the above-mentioned inorganic 
filler, Either mode equipped with the 5th resin layer which consists of insulating resin by which it is located 
in the interstitial segment of the above-mentioned electronic parts and the above-mentioned substrate, and 
the above-mentioned amount of inorganic fillers is not contained of the l-3rd, and 19-24 is provided with 
the mounting approach of the electronic parts a publication. 

[0056] If this invention is caused like the 43rd voice, the above-mentioned anisotropy conductive layer will 
provide with the mounting approach of the electronic parts a publication either mode of the l-3rd, and 19-24 
made it whose above-mentioned amount of inorganic fillers decrease gradually toward an interstitial 
segment with the above-mentioned electronic parts and the above-mentioned substrate from the part which 
contacts the above-mentioned electronic parts and the above-mentioned substrate, respectively. 
[0057] if this invention is caused like the 44th voice -- the above-mentioned anisotropy conductive layer ~ 
the near part of the above-mentioned electronic parts - subsequently - the near part of the above-mentioned 
substrate — subsequently — the order of the interstitial segment of the near part of the above-mentioned 
electronic parts, and the near part of the above-mentioned substrate — the above-mentioned amount of 
inorganic fillers - few - having made - either voice of the l-3rd, and 19-24 - the mounting approach of 
the electronic parts a publication is offered like. 

[0058] the 43rd with which each amount of inorganic fillers of the near part of the above-mentioned 
electronic parts of the above-mentioned anisotropy conductive layer and the near part of the above- 
mentioned substrate was blended respectively corresponding to the coefficient of linear expansion of the 
part in contact with the above-mentioned anisotropy conductive layer of the coefficient of linear expansion 
of a part, and the above-mentioned substrate in contact with the above-mentioned anisotropy conductive 
layer of the above-mentioned electronic parts when this invention was caused like the 45th voice — or the 
mounting approach of the electronic parts a publication is offered like 44 voice. 

[0059] When this invention was caused like the 46th voice, where it made the anisotropy conductive layer 
which the bump formed in the electrode of electronic parts was blended in the inorganic filler at insulating 
resin, and was hardened in her intervene and the above-mentioned bump is crushed It was joined to the 
electrode of the circuit board and the above-mentioned electrode of the above-mentioned electronic parts 
and the above-mentioned electrode of the above-mentioned circuit board are connected electrically. The 
above-mentioned anisotropy conductive layer The electronic-parts unit to which the part in contact with 
either the above-mentioned electronic parts or the above-mentioned substrate is characterized by making it 
there be few above-mentioned amounts of inorganic fillers than other parts is offered. 
[0060] When this invention was caused like the 47th voice, where it made the anisotropy conductive layer 
which the bump formed in the electrode of electronic parts was blended in the inorganic filler at insulating 
resin, and was hardened in her intervene and the above-mentioned bump is crushed It was joined to the 
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electrode of the circuit board and the above-mentioned electrode of the above-mentioned electronic parts 
and the above-mentioned electrode of the above-mentioned circuit board are connected electrically. The 
above-mentioned anisotropy conductive layer The 1st resin layer which was located in the part in contact 
with either the above-mentioned electronic parts or the above-mentioned substrate, and blended the above- 
mentioned inorganic filler with the same insulating resin as the above-mentioned insulating resin, The 
electronic-parts unit characterized by having the 2nd resin layer which contacts the above-mentioned 1st 
resin layer, and consists of insulating resin with few above-mentioned amounts of inorganic fillers than the 
above-mentioned 1st resin layer is offered. 

[0061] If this invention is caused like the 48th voice, when impressing the above-mentioned supersonic 
wave and carrying out metal junction of the above-mentioned golden bump and the above-mentioned 
electrode of the above-mentioned substrate, the mounting approach of electronic parts given in the 5th mode 
heated from both by the side of the above-mentioned electronic parts and the above-mentioned substrate is 
provided [ while heating from the above-mentioned top-face side of the above-mentioned electronic parts, 
or ], heating from the above-mentioned substrate side, if this invention is caused like the 49th voice — the 1- 
9th and 19- either voice of 45 and 48 — the electronic-parts unit by which the above-mentioned electronic 
parts were mounted in the above-mentioned substrate by the mounting approach of the electronic parts a 
publication like is offered. 

[0062] If this invention is caused like the 50th voice, the above-mentioned bump will provide with the 
mounting approach of the electronic parts a publication either mode of the l-9th, and 19-45 which is the 
bump who formed by plating or printing. 

[0063] If this invention is caused like the 51st voice, the above-mentioned bump will provide with the 
electronic-parts unit of a publication the 46-49th ones which are the bump who formed by plating or printing 
of modes. 

[0064] the l-9th and 19- which blended the electric conduction particle which has a larger average diameter 
than the mean particle diameter of the above-mentioned inorganic filler with the solid insulating resin with 
which the above-mentioned anisotropy conductive layer blended the above-mentioned inorganic filler when 
this invention was caused like the 52nd voice — either voice of 45 and 50 — the mounting approach of the 
electronic parts a publication is offered like. 

[0065] If this invention is caused like the 53rd voice, the above-mentioned anisotropy conductive layer will 
provide with the mounting equipment of the electronic parts of a publication the 10- 18th ones by which the 
mean particle diameter of the above-mentioned inorganic filler blended the electric conduction particle 
which has a larger average diameter with the solid insulating resin which blended the above-mentioned 
inorganic filler of modes. 

[0066] the 46- by which the mean particle diameter of the above-mentioned inorganic filler blended the 
electric conduction particle which has a larger average diameter with the solid insulating resin with which 
the above-mentioned anisotropy conductive layer blended the above-mentioned inorganic filler when this 
invention was caused like the 54th voice — either voice of 49 and 51 ~ the electronic-parts unit of a 
publication is offered like. If this invention is caused like the 55th voice, the equipment which impresses the 
above-mentioned supersonic wave and carries out the metal junction of the above-mentioned golden bump 
and the above-mentioned electrode of the above-mentioned substrate is equipped with the heating 
component which heats from both by the side of the above-mentioned electronic parts and the above- 
mentioned substrate from an above-mentioned substrate side, and will provide [ mode / which heated by 
above-mentioned heating component at time of the above-mentioned metal junction / 14th ] the mounting 
equipment of the electronic parts of a publication from the above-mentioned top-face side of the above- 
mentioned electronic parts. 
[0067] 

[Embodiment of the Invention] Below, the gestalt of operation concerning this invention is explained at a 
detail based on a drawing. 

[0068] (The 1st operation gestalt) It explains, referring to drawing 14 from drawing 1 (A), the electronic- 
parts unit or module, for example, the semiconductor device, with which the above-mentioned IC chip was 
hereafter mounted in the above-mentioned substrate by the mounting approach of the electronic parts 
concerning the 1st operation gestalt of this invention, the mounting approach of IC chip to the circuit board 
as an example of the equipment, its mounting equipment, and the above-mentioned mounting approach. 
[0069] First, the IC chip mounting approach to the circuit board concerning the 1st operation gestalt of this 
invention is explained using drawing 1 (A) - drawing 4 (C), and drawing 6 (A) - (F). 
[0070] In the IC chip 1 which is an example of the electronic parts of drawing 1 (A), a bump (projection 
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electrode) 3 is formed in aluminum pad electrode 2 of the IC chip 1 by actuation like drawing 3 (A) - 
drawing 3 (F) with wirebonding equipment. Namely, a ball 96 is formed in the lower limit of the wire 95 
projected from the capillary tube 93 which is a holder in drawing 3 (A). Drop the capillary tube 93 which 
holds a wire 95 by drawin g 3 (B), join a ball 96 to the electrode 2 of the IC chip 1, and the profile bump's 3 
configuration is formed. A rise of a capillary tube 93 is started sending a wire 95 caudad by drawing 3 (C). 
The bump 3 as shows drawing 1 (B) and drawing 3 (F) is formed by forming and tearing off a bend 98 in a 
bump's 3 upper part, as a capillary tube 93 is moved to the loop formation 99 of a profile rectangle as shown 
in drawing 3 (D) and it is shown in drawing 3 (E). Or by clamping a wire 95 by the capillary tube 93 by 
drawin g 3 (B), raising a capillary tube 93, and pulling up up A metal wire (gold streak) 95 (although there is 
a wire of the alloy which made tin, aluminum, copper, or these metals contain a trace element etc. as an 
example of a metal wire in addition, the following operation gestalten indicate as a golden wire (gold streak) 
as an example of representation.), for example, a golden wire It tears off and you may make it form the 
configuration of a bump 3 like drawing 3 (G). Thus, the condition of having formed the bump 3 is shown in 
each electrode 2 of the IC chip 1 at drawing 1 (B). 

[0071] Subsequently, when equipping the circuit board 4 with the IC chip 1 with which the bump 3 was 
formed in each electrode 2, the anisotropy electric conduction film (ACF) sheet 10 is made to intervene as 
an example of an anisotropy conductive layer with this operation gestalt. This anisotropy electric conduction 
film sheet 10 contains inorganic filler 6f of an average diameter smaller than the average diameter of electric 
conduction particle 1 0a in the hard resin of insulating thermosetting which constitutes the anisotropy electric 
conduction film sheet 10. For example, as shown in drawing 36 , when setting the average diameter of 
electric conduction particle 10a to 0.5 micrometers smaller than the average diameter of 1.0 micrometers of 
electric conduction particle 10a in the conventional ACF, the average diameter of an inorganic filler 6f 
particle is set to about 3-5 micrometers. As above-mentioned electric conduction particle 10a contained in 
the anisotropy electric conduction film sheet 10, what gold-plated at nickel powder is used. Thus, by 
constituting, the connection resistance between the electrode 5 by the side of a substrate and the bump 3 of 
IC tip side can be made to fall, and, in addition, it is suitable. 

[0072] As above-mentioned electric conduction particle 10a, still more preferably By using the amount of 
electric conduction particle 10a as twice [ more than ] the anisotropy electric conduction film usually used 
widely using what carried out the coat to the outside of electric conduction particle body 10a- 1 of the above- 
mentioned electric conduction particle 10a by insulating-layer 10a-2 Electric conduction particle 10a will be 
inserted into a bump 3 by a certain probability, and the resistance over the thermal shock by the swelling at 
the time of moisture absorption or the subsequent reflow can be improved. 

[0073] Thus, if electric conduction particle 10a by which the insulating coat was carried out is put between 
the substrate electrodes 5 by the bump 3, very thin insulating coat partial 10a-2 of the outside of electric 
conduction particle 10a will be then shaved off, electric conduction particle body 10a- 1 will be exposed, and 
it will demonstrate conductivity. Therefore, in the part which is not pinched by the electrode 5 with a bump 
3, since insulating coat partial 10a- 1 is not shaved off, conductivity is not demonstrated. Therefore, it will be 
said that it is hard to generate the short-circuit between an electrode 5 and an electrode 3 in the direction of a 
flat surface. Moreover, since electric conduction particles contact and between an electrode 3 and 5 may be 
made to short-circuit when it is made such, as described above, it is desirable [ since it is usually difficult to 
put electric conduction particle 10a between an electrode 5 and a bump 3 since the area of the parietal region 
is small when a stud bump is used, it is required to put in many amounts of electric conduction particle 10a, 
but ] to use the insulating electric conduction particle by which the insulating coat was carried out. 
Moreover, also when the adhesives for anisotropy electric conduction film formation (or anisotropy electric 
conduction film sheet) expand to a Z direction (the thickness direction of an anisotropy electric conduction 
film sheet) by the swelling by temperature or humidity, a reflow property etc. becomes good, because 
electric conduction particle 10a expands more than it and can maintain connection. For this reason, it is 
desirable to use the plastics particle of a resilient Au-nickel coat etc. for electric conduction particle 10a. 
[0074] Next, the anisotropy electric conduction film sheet 10 is stuck on a substrate 4 by the about two 5 - 
10 kgf/cm pressure with the attachment tool 7 which has arranged the anisotropy electric conduction film 
sheet 10 with which it was cut into the bigger dimension a little than the magnitude of the IC chip 1, and 
inorganic filler 6f was blended on the electrode 5 of the circuit board 4 of drawing 1 (C) as shown in 
drawing 1 (D), for example, was heated by 80-120 degrees C. Then, the preparation process of a substrate 4 
is completed by removing arranging [ at the attachment tool side of the anisotropy electric conduction film 
sheet 10 ]-dismountable separator lOg. It is for preventing that the anisotropy electric conduction film sheet 
10 containing the thermosetting resin of the solid-state which blended inorganic filler 6f with the tool 7, or a 
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semisolid sticks this separator 1 Og. As G part of drawing 1 (F) is expanded partially and shown in drawing 1 
(G), here the anisotropy electric conduction film sheet 10 Spherical or the crushing silica of an average 
diameter smaller than the average diameter of electric conduction particle 10a, While what 6m of insulating 
resin was made to distribute inorganic system filler 6f, such as ceramics, such as an alumina, was mixed, 
carried out flattening of this with the doctor blade method etc., was made to evaporate a solvent component, 
and was solidified is desirable It is desirable to have the thermal resistance (for example, thermal resistance 
of extent which can bear 240 degrees C for 10 seconds) of extent which can bear the elevated temperature in 
the reflow process of a back process. Although the above-mentioned insulating resin can use what mixed 
insulating thermoplastics for for example, insulating thermosetting resin (for example, an epoxy resin, 
phenol resin, polyimide, etc.), insulating thermoplastics (for example, PONIFENIREN sulfide (PPS), a 
polycarbonate, modified polyphenylene oxide (PPO), etc.), or insulating thermosetting resin, it continues 
explanation as insulating thermosetting resin as an example of representation here. Generally the glass 
transition point of 6m of this thermosetting resin is about 120-200 degrees C. In addition, since the way of 
thermosetting resin functions dominantly in using what mixed thermoplastics for insulating thermosetting 
resin, while making it harden by suspending heating and making it cool naturally, after heating at first and 
making it once soften, when using only thermoplastics, it hardens by heating like thermosetting resin and a 
case. 

[0075] Next, as shown in dra wing 1 (E) and drawing 1 (F), it sets to the electronic-parts loading equipment 
600 of drawing 20 . Carrying out adsorption maintenance of the IC chip 1 with which the bump 3 was 
formed at the above-mentioned process from a tray 602 with the junction tool 8 by which the tip of the 
components attachment component 601 was heated Alignment of this IC chip 1 is carried out on the 
electrode 5 corresponding to the electrode 2 of the IC chip 1 of the substrate 4 which was prepared at the 
process before the above and laid on the stage 9, and the IC chip 1 is pressed to a substrate 4 through the 
anisotropy electric conduction film sheet 10. This alignment uses well-known location recognition actuation. 
For example, as shown in drawing 2 1 (C), the location recognition mark 605, lead, or land pattern formed in 
the substrate 4 is recognized with the camera 604 for substrate recognition of electronic-parts loading 
equipment 600. Based on the image 606 obtained with the camera 604 as shown in drawing 21 (D), XY 
coordinate location of the XY direction on the stage 9 of a substrate 4 which intersects perpendicularly, and 
the rotation location to the zero of XY coordinate are recognized, and the location of a substrate 4 is 
recognized on it. On the other hand, the mark 608 for location recognition or the circuit pattern of the IC 
chip 1 by which adsorption maintenance was carried out recognizes with the location recognition camera 
603 for an IC chip to a junction tool 8, as shown in drawin g 21 (A), the XY coordinate location of the 
above-mentioned XY direction of an IC chip 1 and the rotation location to the zero of a XY coordinate 
recognize based on the image 607 obtained with a camera 603 as shown in drawing 2 1 (B), and the location 
of an IC chip 1 recognizes on it. And the junction tool 8 or a stage 9 is moved based on the location 
recognition result of the above-mentioned substrate 4 and the IC chip 1, and after carrying out alignment so 
that it may be located on the electrode 5 of the substrate 4 with which the electrode 2 of the IC chip 1 
corresponds, the IC chip 1 is pressed to a substrate 4 with the junction tool 8 by which heat was carried out 
[ above-mentioned ]. At this time, the bump 3 is pushed, while a bump's 3 head 3a deforms like drawing 4 
(C) from drawing 4 (B) on the electrode 5 of a substrate 4. At this time, the sharp bump 3 who has entered 
into 6m of thermosetting resin at the time of junction initiation extrudes in a bump's 3 direction of an outside 
inorganic filler 6f in 6m of thermosetting resin also in this operation gestalt like drawing 2 (B) from drawing 
2 (A) shown with the 1st operation gestalt. Moreover, like drawing 2 (C) shown with the 1st operation 
gestalt, when inorganic filler 6f does not enter between a bump 3 and the substrate electrode 5 according to 
the knockout operation to this direction of an outside in this operation gestalt, the effectiveness of reducing 
connection resistance is demonstrated. Though inorganic filler 6f enters somewhat between a bump 3 and 
the substrate electrode 5 at this time, there is no problem of a bump 3 and five substrate electrode by being 
directly in contact. Although the load impressed at this time changes with a bump's 3 outer diameters, it is 
made to surely deform the part which head 3a broke and lapped like drawing 4 (C). Moreover, as shown in 
drawing 6 (E), when metal plating is performed to electric conduction particle 10a in the anisotropy electric 
conduction film sheet 10 at the resin ball ball at this time, it is required for electric conduction particle 10a 
to deform. Moreover, it is required in the case of metal particles, such as nickel, for electric conduction 
particle 10a in the anisotropy electric conduction film sheet 10 to add a load which sinks into the electrode 5 
by the side of a bump 3 or a substrate, as shown in dr awing 6 (D). Also at the lowest, this load needs 20 (per 
gf / bump). That is, since it becomes large, resistance becomes large too much from resistance omega of 
1 00mm /, and bump under by 20 (per gf / bump) and there is a problem practically from the graph of the 
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relation between the resistance in the case of a bump with an outer diameter of 80 micrometers, and a load, 
it is shown in drawing 17 that it is desirable that it is more than 20 (per gf / bump). Moreover, it is the graph 
which showed the reliable field to drawing 18 based on the relation between a with an outer diameter 
[ each ] (80 micrometers and 40 micrometers) bump and the minimum load. From this, by the bump with an 
outer diameter of 40 micrometers or more, as for the minimum load, it is desirable that it is more than 25 
(per gf / bump), and it is presumed by the bump with an outer diameter of less than 40 micrometers that the 
minimum load is [ more than 20 (per gf / bump) ] reliable. In addition, when a bump outer diameter 
becomes [ micrometers / less than 40 ] small with ** pitch-ization of a lead from now on, it is presumed that 
there is an inclination for a load to decrease in proportion to the square, according to a bump's projected 
area. Therefore, as for the minimum load impressed to a bump 3 side through the IC chip 1 , it is desirable to 
need 20 (per gf / bump) at the lowest. Let the upper limit of the load impressed to a bump 3 side through the 
above-mentioned IC chip 1 be extent which the IC chip 1 , a bump 3, the circuit board 4, etc. do not damage. 
By the case, the maximum load may exceed 100 (per gf / bump), or 1 50 (per gf / bump). If inorganic filler 
6f of an average diameter smaller than the average diameter of an electric conduction particle is used at this 
time, while making the elastic modulus of 6m of thermosetting resin increase, the effectiveness of lowering 
a coefficient of thermal expansion can be demonstrated. 

[0076] In addition, 10s of reference marks is resin with which heat curing of the 6m of the thermosetting 
resin under melting fused with the heat of the junction tool 8 among the anisotropy electric conduction film 
sheets 1 0 was carried out after melting among drawing. 

[0077] With in addition, the junction tool 8 heated by built-in heater 8a, such as a ceramic heater or a pulse 
heater The alignment process which carries out alignment so that it may be located, as shown at drawing 1 
R> 1 (E) on the electrode 5 of the substrate 4 with which the electrode 2 of the IC chip 1 corresponds to the 
substrate 4 with which the IC chip 1 formed on the electrode 2 was prepared for the bump 3 at the process 
before the above at the process before the above, One press [ alignment-cum-] junction equipment, for 
example, the press [ alignment-cum-] junction equipment of drawing 1 (E), may be made to perform the 
process which carries out press junction as shown in drawing 1 (F) after carrying out alignment. However, 
when producing continuously separate equipment, for example, many substrates, in order to raise 
productivity by doing an alignment activity and a press junction activity instantaneous, the alignment 
equipment of drawing 5 (B) performs the above-mentioned alignment process, and the junction equipment 
of drawing 5 R> 5 (C) may be made to perform the above-mentioned press junction process. In addition, 
since productivity is raised, two junction equipments 8 are shown and it can be made to carry out in drawin g 
5 R> 5 (C) at coincidence press junction of the two places of the circuit board 4 of one sheet. 
[0078] In the above and each following operation gestalt, a multilayered ceramic substrate, a glass fabric 
laminating epoxy group plate (GARAEPO substrate), an aramid nonwoven fabric substrate, a glass fabric 
laminating polyimide resin substrate, FPC (flexible printed circuit), or an aramid nonwoven fabric epoxy 
group plate (for example, resin multilayer substrate currently sold as trademark ARIBU "ALIVH" by 
Matsushita Electric Industrial Co., Ltd.) is used as the circuit board 4. 

[0079] These substrates 4 have produced curvature and a wave by the heat history, and decision and 
processing, and are not necessarily perfect flat surfaces. Then, as shown in drawing 5 (A) and drawing 5 (B), 
the curvature of the circuit board 4 of the impressed part is corrected by the junction tool 8 and stage 9 
where parallelism was managed, respectively so that it might be adjusted to about 10 micrometers or less by 
impressing heat and a load to the circuit board 4 locally through the IC chip 1 towards a stage 9 side from 
the junction tool 8 side. 

[0080] Moreover, although the IC chip 1 has curved considering the core of an active side as concave, both 
the curvatures and waves of a substrate 4 and the IC chip 1 are reformable by pressurizing this by the strong 
load of 20 or more gves per one bump at the time of junction. The curvature of this IC chip 1 is generated 
with the internal stress produced in case a thin film is formed in Si, when forming the IC chip 1 . A bump's 
deformation is about 10-25 micrometers, and it can approve now because each bump 3 adapts herself to the 
effect of a wave which appears in a front face from the inner layer copper foil which the substrate of this 
level has from the beginning by deformation of a bump 3. 

[0081] In this way, it is in the condition that the curvature of the circuit board 4 was corrected, for example, 
140-230-degree C heat is impressed to the anisotropy electric conduction film sheet 10 between the IC chip 
1 and the circuit board 4 several seconds to about 20 seconds, for example, and this anisotropy electric 
conduction film sheet 1 0 is hardened. At this time, 6m of thermosetting resin which constitutes the 
anisotropy electric conduction film sheet 10 at first flows, and it closes to the edge of the IC chip 1. 
Moreover, since it softens automatically at the beginning when it is heated, since it is resin, a fluidity which 
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flows to an edge in this way arises. By making the volume of 6m of thermosetting resin larger than the 
volume of the space between the IC chip 1 and the circuit board 4, it can flow out so that this space may be 
overflowed, and the closure effectiveness can be done so. Then, it is fixed on the circuit board 4 by 10s of 
resin which the IC chip 1 constituted the anisotropy electric conduction film sheet 10, and was hardened as 
the temperature of the IC chip 1 and the anisotropy electric conduction film sheet 10 falls rapidly since the 
source of heating is lost when the heated junction tool 8 goes up, the anisotropy electric conduction film 
sheet 10 lost a fluidity and it was shown in drawin g 1 (F) and drawing 4 (C). Moreover, if the circuit board 4 
side is heated by heater 9a of a stage 9 etc., temperature of the junction tool 8 can be made lower. 
[0082] If it does in this way, by being able to use the thermosetting resin which blended the inorganic filler 
of mean particle diameter smaller than the average diameter of electric conduction particle 10a with the 
anisotropy electric conduction film sheet 10, and using what gold-plated further at nickel powder as electric 
conduction particle 10a contained in the anisotropy electric conduction film sheet 10, connection resistance 
can be made to fall and, in addition, it is suitable. 

[0083] According to the above-mentioned 1st operation gestalt, dependability can be improved more by 
blending inorganic filler 6f with the mean particle diameter smaller than the average diameter of electric 
conduction particle 10a as inorganic filler 6f blended with 6m of thermosetting resin, without checking work 
of electric conduction particle 10a. That is, electric conduction particle 10a is inserted between a bump 3 
and the electrode 5 of a substrate 4. At this time, even if inorganic filler 6f is inserted into coincidence, since 
that mean particle diameter is smaller than the average diameter of electric conduction particle 10a, 
conductivity is not checked, moreover, the modulus of elasticity which is 6m of thermosetting resin is 
increased, a coefficient of thermal expansion is fallen, and the junction dependability of the IC chip 1 and a 
substrate 4 is improved. 

[0084] (The 2nd operation gestalt) Next, it explains, the electronic-parts unit or module, for example, the 
semiconductor device, with which the above-mentioned IC chip was mounted in the above-mentioned 
substrate by the mounting approach, the equipment, and the above-mentioned mounting approach of the 
electronic parts to the circuit board concerning the 2nd operation gestalt of this invention, for example, IC 
chip. 

[0085] Let the inorganic filler 6f mixed rate blended with the anisotropy electric conduction film sheet 10 
containing thermosetting resin be what of the 6m of the above-mentioned insulating thermosetting resin, for 
example, an insulating thermosetting epoxy resin, is much more suitable as 5 - 90wt% in the 1st operation 
gestalt in this 2nd operation gestalt. While there is no semantics which mixes inorganic filler 6f and 
adhesive strength will fall to the degree of pole if 90wt% is exceeded, since sheet-izing becomes difficult, it 
is not desirable less than [ 5wt% ]. 20 - 40wt%, while 40 - 70wt% is desirable, about 20wt% can reduce the 
coefficient of linear expansion of sheet encapsulant considerably, and it is [ about ] effective [ in a resin 
substrate, / with a GARAEPO substrate, ] from a viewpoint which maintains high dependability as an 
example, in a resin substrate with a ceramic substrate, in addition — volume % ~ wt% ~ about — one half — 
comparatively ~ or an epoxy resin — 1 — receiving — silica about 2 specific gravity — comparatively - 
carrying out . In usual, a this inorganic filler 6f mixed rate is determined as the conditions on the 
manufacture at the time of sheet-izing of 6m of thermosetting resin, the elastic modulus of a substrate 4, and 
the last target by the dependability test result. 

[0086] By blending with the anisotropy electric conduction film sheet 10 containing thermosetting resin 
inorganic filler 6f of a mixed rate which was described above, the modulus of elasticity of 6m of 
thermosetting resin of the anisotropy electric conduction film sheet 1 0 can be made to be able to increase, a 
coefficient of thermal expansion can be reduced, and the junction dependability of the IC chip 1 and a 
substrate 4 can be raised. Moreover, according to the ingredient of a substrate 4, an inorganic filler 6f mixed 
rate can be determined so that the ingredient constant of 6m of thermosetting resin, i.e., an elastic modulus, 
and coefficient of linear expansion may be made the optimal. In addition, although an elastic modulus 
becomes large as an inorganic filler 6f mixed rate carries out flower arrangement, coefficient of linear 
expansion tends-to become small. 

[0087] In the 1st operation gestalt and the 2nd operation gestalt, while being easy to deal with it in 'order to 
use the anisotropy electric conduction film sheet 10 of the solid-state instead of a liquid, since there is no 
liquid component, it can form with a macromolecule, and there is an advantage of being easy to form the 
high thing of a glass transition point. 

[0088] In addition, it sets from drawin g 1 (A) to drawing 1 (G) and drawing! (A) - drawing! (Q, drawing 
6 mentioned later, and drawin g 7 . Although it explained forming the anisotropy electric conduction film 
sheet 10 or thermosetting adhesive 6b for anisotropy electric conduction film formation containing the 
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thermosetting resin as an example of an anisotropy conductive layer in a circuit board 4 side As shown in 
not the thing limited to this but drawing 14 (A), or drawing 14 (B), after forming in the IC chip 1 side, you 
may make it join to a substrate 4. In this case, in the case of the anisotropy electric conduction film sheet 1 0 
which contains thermosetting resin especially, the IC chip 1 held by the attachment components 200, such as 
an adsorption nozzle, at the elastic bodies 1 17, such as rubber on a stage 201, with separator 6a arranged 
dismountable at the circuit board side of the anisotropy electric conduction film sheet 1 0 is pushed, and the 
anisotropy electric conduction film sheet 10 may be made to be stuck on the IC chip 1 in accordance with a 
bump's 3 configuration. 

[0089] (The 3rd operation gestalt) Next, it explains using drawing 6 (A) - drawing 6 (C) and drawing 7 (A) - 
drawing 7 (F), the electronic-parts unit or module, for example, the semiconductor device, with which the 
above-mentioned IC chip was mounted in the above-mentioned substrate by the mounting approach, the 
equipment, and the above-mentioned mounting approach of the electronic parts to the circuit board 
concerning the 3rd operation gestalt of this invention, for example, IC chip. 

[0090] Instead of sticking the anisotropy electric conduction film sheet 10 containing thermosetting resin on 
a substrate 4 in the 1 st operation gestalt with this 3rd operation gestalt, as shown in drawing 6 (A) and 
draw ing 7 (A), and (D) the semisolid condition spreading according thermosetting adhesive 6b for 
anisotropy electric conduction film formation of the shape of a liquid as an example of an anisotropy 
conductive layer to dispensing 502 etc. to a circuit board 4 top, or after printing or making it imprint, the so- 
called B stage condition, and until solidification — carrying out — ** Then, the above-mentioned IC chip 1 is 
carried in the above-mentioned substrate 4 like the above-mentioned 1st or 2nd operation gestalt. 
[0091] spreading by the dispensing 502 movable to the 2-way which discharge quantity is controlled by 
pneumatic pressure as shows liquid-like thermosetting adhesive 6b for anisotropy electric conduction film 
formation on the circuit board 4 at drawing 7 (A), and intersects perpendicularly on a substrate flat surface 
in detail as shown in drawing 6 (A) etc. — or it prints or imprints, subsequently — while impressing heat and 
a pressure and equalizing with the tool 78 which contained heater 78a like drawing 6 (B) — drawing 6 (C) -- 
like — a semisolid condition and the so-called B stage condition — until solidification is carried out. 
[0092] Or after applying thermosetting adhesive 6b of a liquid to the predetermined location on a substrate 4 
by the dispenser 502 as shown in drawing 7 (A) when the viscosity of liquid-like thermosetting adhesive 6b 
for anisotropy electric conduction film formation is low, since the viscosity of thermosetting adhesive 6b is 
low, it will be in the condition that it is automatically shown in breadth and drawing 7 (B) on a substrate. 
Then, as shown in drawing 7 (C), it solidifies to semisolid-izing, i.e., the so-called B stage condition, by 
putting in the above-mentioned substrate 4 in a furnace 503 by transport device 505 like a conveyor, and 
stiffening liquid thermosetting adhesive 6b of the insulating resin by which spreading was carried out 
[ above-mentioned ] at the heater 504 of a furnace 503. 

[0093] On the other hand, since it does not spread on a substrate automatically [ since the viscosity of 
thermosetting adhesive 6b is high ] after applying thermosetting adhesive 6b of a liquid to the predetermined 
location on a substrate 4 by the dispenser 502 as shown in drawing 7 (D) when the viscosity of liquid-like 
thermosetting adhesive 6b for anisotropy electric conduction film formation is high, as shown in drawing 7 
(E) and (F), it extends to Taira and others by the squeegee 506. then, the thing for which the above- 
mentioned substrate 4 is put in in a furnace 503 by transport device 505 like a conveyor, and liquid 
thermosetting adhesive 6b of the insulating resin by which spreading was carried out [ above-mentioned ] at 
the heater 504 of a furnace 503 is stiffened as shown in drawing 7 (C) ~ semisolid-izing, i.e., the so-called B 
stage condition, — until solidification is carried out. 

[0094] Thus, when semisolid-izing thermosetting adhesive 6b for anisotropy electric conduction film 
formation, a difference is pressed with the property of the thermosetting resin in thermosetting adhesive 6b 
at 80-130 degrees C which is 30 - 80% of temperature of the glass transition point of this thermosetting resin 
of a certain thing. Usually, it carries out at about 30% of temperature of the glass transition point of 
thermosetting resin. Thus, from the graph of whenever [ stoving temperature / of the anisotropy electric 
conduction film sheet of drawing 1919 ], and conversion, if the reason made into 30 - 80% of the glass 
transition point of thermosetting resin is within the limits of 80-130 degrees C, it can still leave the range 
which reacts further at a back process fully. If in other words it is the temperature within the limits of 80- 
130 degrees C, it will be based also on time amount, but since the conversion of insulating resin, for 
example, an epoxy resin, can control to about 10 - 50%, a problem does not arise in the junction at the time 
of IC chip sticking by pressure of a back process. That is, when pressing at the time of IC chip sticking by 
pressure, the predetermined amount of press can be secured and it is hard to produce the problem of it 
becoming impossible to force one's way. In addition, it may semisolid-ize by suppressing a reaction and 
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making only a part for a solvent evaporate. 

[0095] In equipping a substrate 4 with two or more IC chips 1 after making it semisolid-ize as the above- 
mentioned thermosetting adhesive 6b was described above In two or more parts equipped with two or more 
IC chips 1 of a substrate 4, make a semisolid chemically-modified [ of the above-mentioned thermosetting 
adhesive 6b / above-mentioned ] degree into a preceding paragraph picking process, and it is performed 
beforehand. Thus, productivity becomes high more by joining two or more IC chips 1 to the substrate 4 
supplied by supplying the substrate 4 which picked the preceding paragraph in two or more above- 
mentioned parts. At a next process, even when using thermosetting adhesive 6b, the same process as the 
process using the anisotropy electric conduction film sheet 10 of the 1 st or 2nd operation gestalt 
fundamentally described above is performed. By adding a semipermanent chemically-modified [ above- 
mentioned ] degree, thermosetting adhesive 6b for anisotropy electric conduction film formation of a liquid 
can be used like the anisotropy electric conduction film sheet 10, and a solid-state, therefore since there is no 
liquid component while being easy to deal with it, it can form with a macromolecule, and there is an 
advantage of being easy to form the high thing of a glass transition point. Thus, in using thermosetting 
adhesive 6b for anisotropy electric conduction film formation with a fluidity, it compares with the case 
where the solid anisotropy electric conduction film sheet 10 is used, and also doubles and has the advantage 
which can be applied, printed or imprinted in the magnitude of arbitration in the location of the arbitration of 
a substrate 4. 

[0096] (The 4th operation gestalt) Next, it explains using drawing 22 , the electronic-parts unit or module, 
for example, the semiconductor device, with which the above-mentioned IC chip was mounted in the above- 
mentioned substrate by the mounting approach, the equipment, and the above-mentioned mounting approach 
of the electronic parts to the circuit board concerning the 4th operation gestalt of this invention, for example, 
IC chip. When the point that the 4th operation gestalt differs from the 1st operation gestalt joins the IC chip 
1 to a substrate 4, In addition to a load, also impress a supersonic wave, and it presses by the load of 20 or 
less gves if needed, without leveling a bump 3. After preparing a bump tip so that short-circuit with the 
contiguity bump or electrode of the neck (mustache) part at the above-mentioned bump's 3 tip which was 
lengthened at the time of bump formation and produced by julienning twisted for falling may be prevented, 
It is carrying out alignment to the IC chip 1 , carrying the IC chip 1 in a substrate 4, and carrying out 
ultrasonic concomitant use thermocompression bonding of the metal bump 3 to the metal of the electrode 
surface by the side of a substrate. The condition of joining the IC chip 1 to a substrate 4 is the same as that 
of drawin g 2 in a previous operation gestalt, drawing 6 , etc. You may make [ while heating from the above- 
mentioned top-face side of the above-mentioned IC chip 1, or ] it heat from both by the side of the above- 
mentioned IC chip 1 and the above-mentioned substrate, when impressing the above-mentioned supersonic 
wave and carrying out metal junction of the above-mentioned golden bump 3 and the above-mentioned 
electrode of the above-mentioned substrate 4, heating from the above-mentioned substrate side. 
[0097] The thing made to semisolid-ize as thermosetting adhesive 6b for anisotropy electric conduction film 
formation of the anisotropy electric conduction film sheet 10 of the solid-state which blended inorganic 
filler 6f with 6m of insulating thermosetting resin, or a liquid was described above with this 4th operation 
gestalt is stuck on a substrate 4. Or after making a substrate 4 apply and semisolid-ize thermosetting 
adhesive 6b for anisotropy electric conduction film formation containing thermosetting resin, A ball 96 is 
formed at the tip of a gold streak 95 by the electric spark by actuation like drawing 3 (A) - drawing 3 (F) 
like [ the electrode 5 of the circuit board 4, and the electrode 2 of electronic parts 1 ] wirebonding. Without 
leveling the bump 3 formed by carrying out ultrasonic thermocompression bonding of this ball 96 to the 
substrate electrode 5 by the capillary tube 93, alignment is carried out to the IC chip 1, and the IC chip 1 is 
carried in a substrate 4. Here, the one half solid state of the thermosetting adhesive 6b for anisotropy electric 
conduction film formation of a liquid which was explained with the 3rd operation gestalt is carried out, and 
the above "the thing made to semisolid-ize as thermosetting adhesive 6b for anisotropy electric conduction 
film formation of a liquid was described above" is almost the same as what was formed into B stage. At this 
time, in the ultrasonic impression equipment 620 shown in drawing 22 with the junction tool 628 
beforehand heated at the built-in heater 622 The load by the air cylinder 625 from the top face of the IC chip 
1 by which this junction tool 628 was adsorbed, Metal junction of the gold plate by the side of the golden 
bump 3 and a substrate is carried out preparing a tip so that the supersonic wave which is generated by 
ultrasonic generating component 623 like a piezo-electric element, and is impressed through the ultrasonic 
horn 624 may be made to act and **** of the golden bump ? s 3 neck part may be prevented, next, the top 
face of the IC chip 1 — or — and the above-mentioned IC chip 1 being pressed with the welding pressure of 
20 or more gves per one bump to the above-mentioned circuit board 4, heating from a substrate side, and, 
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crushing correction and the bump 3 of the curvature of the above-mentioned substrate 4 The above- 
mentioned IC chip 1, the above-mentioned anisotropy electric conduction film sheet 10 which intervenes 
between the above-mentioned circuit boards 4, or thermosetting adhesive 6b is hardened with the above- 
mentioned heat, the above-mentioned circuit board 4 is joined to the above-mentioned IC chip 1, and two 
electrodes 2 and 5 are connected electrically. In addition, you may make it heat [ side / above-mentioned / 
substrate / both / by the side of the above-mentioned IC chip 1 and the above-mentioned substrate ] from the 
above-mentioned top- face side of the above-mentioned IC chip 1 at the time of the above-mentioned metal 
junction by ultrasonic impression equipment 620. That is, specifically it may heat at the built-in heater 622 
from the above-mentioned top-face side of the above-mentioned IC chip 1 , a circuit board 4 side may be 
heated by heater 9a of a stage 9 from the above-mentioned substrate side, or you may make it heat by the 
built-in heater 622 and heater 9a of a stage 9 from both by the side of the above-mentioned IC chip 1 and the 
above-mentioned substrate. 

[0098] In addition, since it is hard coming to generate frictional heat also in the junction which used the 
supersonic wave in this way, the reason which needs the welding pressure of 20 or more gves per one bump 
is because it becomes impossible to join. When joining gold and gold, a bump is pushed by a certain fixed 
load, by impressing a supersonic wave there, frictional heat arises and metals are joined. Therefore, it is 
needed, the fixed load of extent, i.e., the welding pressure of 20 or more gves per one bump, which presses a 
bump also in this case. As an example of welding pressure, they may be 50 or more gves per one bump. 
[0099] According to the above-mentioned 4th operation gestalt, since metal diffusion junction of the metal 
plating of a substrate 4 is carried out with the metal bump 3, it is suitable when it seems that he wants to 
make connection resistance still lower, a case so that he may want to give the reinforcement in a bump part 
more, and. 

[0100] (The 5th operation gestalt) Next, it explains using drawing 8 (A) - drawing 8 (C) and drawing 9 (A) - 
drawing 9 (C), the electronic-parts unit or module, for example, the semiconductor device, with which the 
above-mentioned IC chip was mounted in the above-mentioned substrate by the mounting approach, the 
equipment, and the above-mentioned mounting approach of the electronic parts to the circuit board 
concerning the 5th operation gestalt of this invention, for example, IC chip. It differs in that the 5th 
operation gestalt can abbreviate a closure process to the 1 st operation gestalt. 

[0101] As described above, the projection electrode (bump) 3 is formed in the electrode 2 on the IC chip 1. 
To the circuit board 4 As shown in dra win g 8 (B), drawing 8 (C), drawin g 9 (A), and drawing 23 The 
anisotropy electric conduction film sheet 1 0 of the shape of a sheet of the rectangle of a geometry smaller 
than the dimension OL of the profile rectangle which connected the toe edge of two or more electrodes 2 of 
the IC chip 1 , or thermosetting adhesive 6b is stuck or applied to a part for the core which tied the electrode 
5 of the circuit board 4. It is made for that volume to become larger than the clearance between the IC chip 1 
and a substrate 4 at this time as for the thickness of the sheet-like anisotropy electric conduction film sheet 
10 or thermosetting adhesive 6b. Moreover, the up-and-down cutter 641 cuts to a geometry smaller than the 
dimension OL of the profile rectangle which connected the toe edge of two or more electrodes 2 of the IC 
chip 1 in the part in which the anisotropy electric conduction film sheet 656 of the shape of a sheet of the 
rectangle which is rewound from the rewinding roll 644 by the attachment equipment 640 of drawing 23 , 
twists, and is rolled round by the roll 643 was beforehand put into the end eye 657. The anisotropy electric 
conduction film sheet 10 of the shape of a sheet of the cut rectangle is stuck on a part for the core which was 
beforehand heated at the built-in heater 646 and which stuck, and adsorption maintenance was carried out 
with the head 642, and tied the electrode 5 of the above-mentioned circuit board 4. Next, the IC chip 1, the 
anisotropy electric conduction film sheet 10 which intervenes between the circuit boards 4, or thermosetting 
adhesive 6b is hardened, carrying out the pressurization press of the IC chip 1 with the junction tool 8 heated 
by heater 8a at the circuit board 4, and correcting the curvature of a substrate 4 to coincidence, as alignment 
of the electrode 5 of the circuit board 4 is carried out to a bump 3 and it is shown in drawing 8 (A) and 
drawing 9 (B). At this time, it softens, as described above with the heat applied through the IC chip 1 from 
the junction tool 8, and the anisotropy electric conduction film sheet 10 or thermosetting adhesive 6b is 
pressurized from the location stuck or applied like drawing 9 (C), and flows out toward an outside. This 
anisotropy electric conduction film sheet 10 or thermosetting adhesive 6b that flowed out becomes a closure 
ingredient (under-filling), and improves remarkably the dependability of junction to a bump 3 and an 
electrode 5. Moreover, when a certain fixed time amount is formed, in the above-mentioned anisotropy 
electric conduction film sheet 10 or thermosetting adhesive 6b, hardening will advance gradually and the 
circuit board 4 will be joined to the IC chip 1 by 6s of resin finally hardened. By going up, junction of the IC 
chip 1 and the electrode 5 of the circuit board 4 completes the junction tool 8 which is pressing the IC chip 
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1. In the case of heat curing, if it says strictly, the reaction of thermosetting resin progresses, while heating, 
and most fluidities will be lost while the junction tool 8 goes up. Since the anisotropy electric conduction 
film sheet 10 or thermosetting adhesive 6b has not covered the electrode 5 before junction according to the 
approach which was described above, in case it joins, a bump 3 contacts an electrode 5 directly, the 
anisotropy electric conduction film sheet 10 or thermosetting adhesive 6b does not enter the bottom of an 
electrode 5, but the connection resistance between a bump 3 and an electrode 5 can be made low. Moreover, 
if the circuit board side is heated, temperature of the junction head 8 can be made lower. If this approach is 
applied to the above-mentioned 3rd operation gestalt, junction to a golden bump and the golden electrode 
(they are nickel and the gold-plated thing to copper or a tungsten) of the circuit board can carry out more 
easily. 

[01 02] (The 6th operation gestalt) Next, it explains using drawing 1 0 - drawing 1 1 , the electronic-parts unit 
or module, for example, the semiconductor device, with which the above-mentioned IC chip was mounted in 
the above-mentioned substrate by the mounting approach, the equipment, and the above-mentioned 
mounting approach of the electronic parts to the circuit board concerning the 6th operation gestalt, for 
example, IC chip. In the 6th operation gestalt, a different point from the 1st operation gestalt is a point that 
reliable junction can also be attained, when a bump 103 is shifted and mounted in the electrode 5 of the 
circuit board 4. 

[0103] In the 6th operation gestalt, as shown in drawing 1 0 (A), in case a bump 3 is formed on the IC chip 1, 
the golden ball 96 is formed for a gold streak 95 by the electric spark like wirebonding. Next, adjusting the 
magnitude of a ball by the time amount when carrying out an electric spark The time amount for generating 
an electric spark for ball 96a of diameter phid-Bump which formed ball 96a of diameter phid-Bump shown 
by 95a, and was formed in this way, or the parameter of an electrical potential difference is controlled. Ball 
96a is fabricated so that chamfer diameter phiD which chamfer angle thetac shows by 93a of the capillary 
tube 193 100 degrees or less may be set to 1/2 to 3/4 of golden ball diameter d-Bump. The bump 3 as 
prepares even part 93b in the part which touches the golden ball of a capillary tube 93 as shown in drawin g 
10 (C) and shows drawing 10 (D) is not formed. By the capillary tube 193 which made at least the point 
which does not establish an even part in the part which touches golden ball 96a of a capillary tube 193 as 
shown in drawin g 10 (A) the tip configuration which has 193a The bump 103 as shows at drawing 10 (B) is 
formed in the electrode 2 of the IC chip 1 by ultrasonic thermocompression bonding. By using the capillary 
tube 193 of the above-mentioned tip configuration, a tip like b of drawing 10 (B) can form the profile conic 
bump 103 in the electrode 2 of the IC chip 1 . Since a bump 103 is a profile cone form when the tip formed 
by the above-mentioned approach is shifted and mounted in the electrode 5 of the circuit board 4 like 
drawing 1 1 (C) in the profile conic bump 1 03, when the tip is gap to the one half of a bump's 103 outer 
diameter, some bumps 103 can surely contact the electrode 5 of a substrate 4. 

[0104] On the other hand, although 3g of a part of so-called plinths of the width method d contacts an 
electrode 5 by the bump 3 as shows drawin g 1 1 (D) as a bump 3 is shown in drawing 1 1 (E), when only a 
dimension Z is shifted and mounted in the electrode 5 of the circuit board 4 like drawing 1 1 (C), it does not 
contact partially and a contact condition serves as unstable junction, the case where such a substrate 4 is 
covered over a cold energy impact test or a reflow with such an unstable junction condition — the above — 
junction of an unstable junction condition may have become opening (i.e., poor junction). On the other 
hand, since a bump 103 is a cone form when the profile conic bump 103 shifts [ a tip ] to the electrode 5 of 
the circuit board 4 and only a dimension Z is mounted with the above-mentioned 6th operation gestalt, as 
shown in drawing 1111 (C), When it is gap to the one half of a bump's 103 outer diameter, some bumps 103 
can surely contact the electrode 5 of a substrate 4, and even when it applies to a cold energy impact test or a 
reflow, it can prevent that joining becomes poor. 

[0105] (The 7th operation gestalt) Next, it explains using drawing 12 - drawing 13 , the electronic-parts unit 
or module, for example, the semiconductor device, with which the above-mentioned IC chip was mounted in 
the above-mentioned substrate by the mounting approach, the equipment, and the above-mentioned 
mounting approach of the electronic parts to the circuit board concerning the 7th operation gestalt, for 
example, IC chip. It enables it to ease the stress of the IC chip 1 and the circuit board 4 in the 1st operation 
gestalt with this 7th operation gestalt at the time of hardening of thermosetting resin after the IC chip 1 to 
the circuit board 4 joins. 

[0106] In the 7th operation gestalt, alignment is carried out to the electrode 5 of the circuit board 4, without 
leveling the bump 3 formed in the electrode 2 of the IC chip 1 of the above-mentioned wirebonding, making 
the anisotropy electric conduction film sheet 10 of the solid-state which blended inorganic filler 6f with 6m 
of insulating thermosetting resin, or a semisolid, or thermosetting adhesive 6b intervene. For example, in the 
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case of a ceramic substrate, the above-mentioned IC chip 1 is pressed with the welding pressure beyond 
pressure Pl=80gf per one bump at the above-mentioned circuit board 4, heating the IC chip 1 from the rear 
face with the tool 8 heated by the constant temperature of about 230 degrees C, and the above-mentioned IC 
chip 1, the above-mentioned anisotropy electric conduction film sheet 10 which intervenes between the 
above-mentioned circuit boards 4, or thermosetting adhesive 6b is hardened with the above-mentioned heat, 
correcting the curvature of the above-mentioned substrate 4. Next, after fixed time amount tl, although it 
changes with the conversion of 20 seconds, then an ingredient, whole time amount After 5 seconds of the 
1/4 or 1/2 - 10 seconds, in other words, before the conversion of an ingredient reaches to 90%, it lowers to 
the pressure P2 lower than the above-mentioned pressure PI, the stress at the time of hardening of 
thermosetting adhesive 6b is eased, the above-mentioned circuit board 4 is joined to the above-mentioned IC 
chip 1 , and two electrodes 2 and 5 are connected electrically. While obtaining a pressure required [ in order 
for the bump to deform ] for deformation and adaptation of a bump since 20gf extent is indispensable 
suitably In order to extrude excessive resin from between the IC chip 1 and substrates 4, while the above- 
mentioned pressures PI are more than 20gf(s) / bump, in order [ which was unevenly distributed inside resin 
before deformation of a bump etc. ] to carry out hardening distortion removal, dependability's improve more 
by making a pressure P2 into under 20gf(s) / bump. The reason is as [ detailed ] follows. That is, as shown 
in drawin g 121 2 (C), the stress distribution of the thermosetting resin in the anisotropy electric conduction 
film sheet 10 or thermosetting adhesive 6b is large by the IC chip 1 and substrate 4 side at the time of 
sticking by pressure. By as [ this ], when fatigue is repeatedly given by the reliability trial or the usual long- 
term use, the thermosetting resin in the anisotropy electric conduction film sheet 10 or thermosetting 
adhesive 6b may exfoliate in an IC chip 1 or substrate 4 side, without the ability finishing bearing stress. 
When it will be in such a condition, the adhesive strength of the IC chip 1 and the circuit board 4 becomes 
less enough, and a joint will open. Like drawing 13 then, by using two steps of pressure profiles of the 
higher pressure PI and the lower pressure P2 It can lower to the pressure P2 lower than the above- 
mentioned pressure PI at the time of hardening of thermosetting adhesive 6b. Like drawing 12 (D), it was 
unevenly distributed inside resin at the time of a pressure P2, and hardening distortion removal is carried out 
and the stress of the IC chip 1 and the circuit board 4 is eased (in other words). While obtaining a pressure 
required for deformation and adaptation of a bump by being able to reduce the concentration degree of stress 
and raising to the above-mentioned pressure PI after that, excessive resin can be extruded from between the 
IC chip 1 and substrates 4, and dependability improves. 

[0107] in addition, the above "adhesive strength of the IC chip 1 and the circuit board 4" should adhere the 
IC chip 1 and a substrate 4 - the thing of **** is meant. IC1 and the substrate 4 are joined by these [ of the 
adhesive strength according / this / to adhesives, the hardening shrinkage force when hardening adhesives, 
and the shrinkage force (for example, shrinkage force when contracting, when the adhesives heated by 180 
degrees C return to ordinary temperature) of a Z direction ] three force. 

[0108] (The 8th operation gestalt) Next, it explains using drawing 12 - drawing 13 , the electronic-parts unit 
or module, for example, the semiconductor device, with which the above-mentioned IC chip was mounted in 
the above-mentioned substrate by the mounting approach, the equipment, and the above-mentioned 
mounting approach of the electronic parts to the circuit board concerning the 8th operation gestalt, for 
example, IC chip. It is made for the above-mentioned inorganic filler 6f mean particle diameter blended with 
the 6m of the above-mentioned insulating resin to be 3 micrometers or more in each above-mentioned 
operation gestalt with this 8th operation gestalt. However, the above-mentioned inorganic filler 6f maximum 
mean diameter is taken as the magnitude which does not exceed the clearance dimension after junction to 
the IC chip 1 and a substrate 4. 

[0109] If mean particle diameter uses a less than 3-micrometer fine particle as inorganic filler 6f when 
blending inorganic filler 6f with 6m of insulating resin, the surface area of those particles itself may become 
large as a whole, and it may absorb moisture to the surroundings which are inorganic filler 6f whose mean 
particle diameter is a less than 3-micrometer fine particle, and is not desirable injunction to the IC chip 1 
and a substrate 4. 

[01 10] Therefore, in blending inorganic filler 6f of the same weight, mean particle diameter can make the 
surrounding amount of moisture absorption of inorganic filler 6f become less by using 3 micrometers or 
more big inorganic filler 6f, and it becomes possible to raise moisture resistance of it. Moreover, generally, 
since the inorganic filler with big mean particle diameter (if it puts in another way average grain size) is 
cheaper, it is desirable also in cost. 

[01 1 1] In addition, by the method of construction which uses conventional ACF (Anisotropic Conductive 
Film: anisotropy electric conduction film)598 injunction to the IC chip 1 and a substrate 4, as shown in 
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drawing 24 (A), while surely inserting the electric conduction particle 599 in ACF598 between a bump 3 
and the substrate electrode 5, an electric conduction particle with a diameter of 3-5 micrometers is crushed 
to the diameter of 1-3 micrometers, and it is necessary to demonstrate conductivity, however, with each 
above-mentioned operation gestalt of this invention Since it is stuck by pressure, crushing a bump 3 with the 
substrate electrode 5 as there is no need of not necessarily inserting between a bump 3 and the substrate 
electrode 5 and it is shown in drawing 24 (B) even if there is electric conduction particle 10a It will escape 
from and come out from a bump 3, the substrate electrode 4, and between also inorganic filler 6f with the 
anisotropy conductive layer 10 between a bump 3 and the substrate electrode 4 at the time of this sticking by 
pressure. When unnecessary inorganic filler 6f is caught between the substrate electrode 4 and a bump 3, 
based on the description of hardly checking conductivity, inorganic filler 6f with a big mean particle 
diameter of 3 micrometers or more can be used. Namely, even if electric conduction particle 10a should not 
be inserted between a bump 3 and the substrate electrode 5, but with a diameter of 3-5 micrometers electric 
conduction particle 10a should be crushed to the diameter of 1-3 micrometers with this operation gestalt and 
it does not demonstrate conductivity It is stuck by pressure, crushing a bump 3 with the substrate electrode 
5, and since the bump 3 contacted the substrate electrode 5 directly electrically and has acquired electric 
conductivity, in any way, it is satisfactory and dependability can be improved, without being influenced by 
the inorganic filler. That is, in the direct junction to a bump 3 and the substrate electrode 5, the above- 
mentioned electric conduction particle 10a does so a contingent effect [ say / that the connection resistance 
between the electrode 5 by the side of a substrate and the bump 3 of IC tip side can be made to fall ], when 
electric conduction particle 10a is inserted between a bump 3 and the substrate electrode 5. 
[01 12] (The 9th operation gestalt) Next, it explains using drawing 25 and 26, the electronic-parts unit or 
module, for example, the semiconductor device, with which the above-mentioned IC chip was mounted in 
the above-mentioned substrate by the mounting approach, the equipment, and the above-mentioned 
mounting approach of the electronic parts to the circuit board concerning the 9th operation gestalt of this 
invention, for example, IC chip. Drawing 25 and 26 are the partial expansion type section Figs, of the 
anisotropy electric conduction film sheet 10 used the type section Fig. of the junction condition 
manufactured by the mounting approach of the electronic parts to the circuit board concerning the above- 
mentioned 9th operation gestalt, for example, IC chip, and equipment, respectively, and then. With this 9th 
operation gestalt, inorganic filler 6f-l with the mean particle diameter from which plurality differs, and 6f-2 
cost the above-mentioned inorganic filler 6f blended with the 6m of the above-mentioned insulating resin of 
the above-mentioned anisotropy conductive layer 10 in each above-mentioned operation gestalt. As an 
example, it considers as an inorganic filler with the mean particle diameter of 0.5 micrometers, and an 
inorganic filler with the mean particle diameter of 2-4 micrometers. 

[01 13] By mixing inorganic filler 6f-l with the mean particle diameter from which plurality differs, and 6f-2 
to 6m of insulating resin according to the above-mentioned 9th operation gestalt The inorganic filler 6f 
amount mixed to 6m of insulating resin can be made to be able to increase, the surrounding amount of 
moisture absorption of an inorganic filler can be made to become less, and while becoming possible to raise 
moisture resistance, film-izing (solid state) becomes easy. That is, when it thinks by weight %, the direction 
into which it was intermingled and the inorganic filler from which particle size differs was put rather than 
one kind of inorganic filler is able to increase the amount of the inorganic filler per unit volume. By this, the 
anisotropy electric conduction film sheet 10 as a closure sheet or inorganic filler 6f [ to adhesives 6b for 
anisotropy electric conduction film formation ] loadings can be increased, the coefficient of linear expansion 
of the anisotropy electric conduction film sheet 10 or adhesives 6b for anisotropy electric conduction film 
formation can be reduced, reinforcement can be carried out more, and dependability can be raised. 
[0114] Next, it sets, the electronic-parts unit or module, for example, the semiconductor device, with which 
the above-mentioned IC chip was mounted in the above-mentioned substrate by the mounting approach, the 
equipment, and the above-mentioned mounting approach of the electronic parts to the circuit board 
concerning the 10th operation gestalt of this invention, for example, IC chip. (The 10th operation gestalt) In 
order to make effectiveness in the above-mentioned 9th operation gestalt into a more positive thing, further 
One mean particle diameter of inorganic filler 6f-l of inorganic filler 6f-l with the above-mentioned mean 
particle diameter from which plurality differs, and 6f-2 differs in the mean particle diameter of inorganic 
filler 6f-2 of another side more than twice. As an example, it considers as an inorganic filler with the mean 
particle diameter of 0.5 micrometers, and an inorganic filler with the mean particle diameter of 2-4 
micrometers. 

[01 15] By doing in this way, the effectiveness in the above-mentioned 9th operation gestalt can be 
heightened further. Namely, one mean particle diameter of inorganic filler 6f-l By mixing inorganic filler 
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6f-l with the mean particle diameter from which the plurality from which the mean particle diameter of 
inorganic filler 6f-2 of another side differs more than twice differs, and 6f-2 to 6m of insulating resin The 
inorganic filler 6f amount mixed to 6m of insulating resin can be made to increase more certainly. Film- 
izing (solid state) becomes easier and the anisotropy electric conduction film sheet 10 or inorganic filler 6f 
[ to adhesives 6b for anisotropy electric conduction film formation ] loadings is increased. The coefficient of 
linear expansion of the anisotropy electric conduction film sheet 1 0 or adhesives 6b for anisotropy electric 
conduction film formation can be reduced more, and can carry out reinforcement more, and dependability 
can be raised more. 

[0116] Next, it sets, the electronic-parts unit or module, for example, the semiconductor device, with which 
the above-mentioned IC chip was mounted in the above-mentioned substrate by the mounting approach, the 
equipment, and the above-mentioned mounting approach of the electronic parts to the circuit board 
concerning the 1 1th operation gestalt of this invention, for example, IC chip. (The 1 1th operation gestalt) In 
order to make effectiveness in the above-mentioned 9th operation gestalt into a more positive thing, further 
the above-mentioned inorganic filler 6f blended with the 6m of the above-mentioned insulating resin It is at 
least two kinds of inorganic filler 6f-l with the mean particle diameter from which plurality differs, and 6f- 
2. the above — the mean particle diameter to which one inorganic filler 6f-l of two kinds of inorganic fillers 
exceeds 3 micrometers even if few — having — the above — even if few, as for inorganic filler 6f-2 of 
another side of two kinds of inorganic fillers, it is desirable to have the mean particle diameter of 3 
micrometers or less. As an example, it considers as an inorganic filler with the mean particle diameter of 0.5 
micrometers, and an inorganic filler with the mean particle diameter of 2-4 micrometers. 
[01 17] Next, it sets, the electronic-parts unit or module, for example, the semiconductor device, with which 
the above-mentioned IC chip was mounted in the above-mentioned substrate by the mounting approach, the 
equipment, and the above-mentioned mounting approach of the electronic parts to the circuit board 
concerning the 12th operation gestalt of this invention, for example, IC chip. (The 12th operation gestalt) In 
each above-mentioned operation gestalt, further the above-mentioned inorganic filler 6f blended with the 6m 
of the above-mentioned insulating resin It is at least two kinds of inorganic filler 6f-l with the mean particle 
diameter from which plurality differs, and 6f-2. the above ~ even if few, when [ of the mean particle 
diameter of two kinds of inorganic fillers ] while is large and inorganic filler 6f-l consists of the same 
ingredient as the 6m of the above-mentioned insulating resin, a stress relaxation operation can be done so. 
As an example, it considers as an inorganic filler with the mean particle diameter of 0.5 micrometers, and an 
inorganic filler with the mean particle diameter of 2-4 micrometers. 

[0118] According to this 12th operation gestalt, when in addition to the operation effectiveness in the 9th 
operation gestalt while is large as for mean particle diameter, inorganic filler 6f-l consists of the same 
ingredient as the 6m of the above-mentioned insulating resin and stress acts on the 6m of the above- 
mentioned insulating resin, as for mean particle diameter, while is large, and when inorganic filler 6f-l 
unites with the 6m of the above-mentioned insulating resin, a stress relaxation operation can be done so. 
[01 19] Next, it sets, the electronic-parts unit or module, for example, the semiconductor device, with which 
the above-mentioned IC chip was mounted in the above-mentioned substrate by the mounting approach, the 
equipment, and the above-mentioned mounting approach of the electronic parts to the circuit board 
concerning the 13th operation gestalt of this invention, for example, IC chip. (The 13th operation gestalt) In 
each above-mentioned operation gestalt, further the above-mentioned inorganic filler 6f blended with the 6m 
of the above-mentioned insulating resin It is at least two kinds of inorganic filler 6f-l with the mean particle 
diameter from which plurality differs, and 6f-2. the above — even if few, it is softer than the epoxy resin of 
the mean particle diameter of two kinds of inorganic fillers whose inorganic filler 6f-l while is large and is 
the 6m of the above-mentioned insulating resin, and a stress relaxation operation can be done so by 
compressing above-mentioned one inorganic filler 6f-l. 

[0120] According to this 13th operation gestalt, in the operation effectiveness in the 9th operation gestalt in 
addition, when [ of mean particle diameter ] while is large and inorganic filler 6f-l consists of the same 
ingredient as the 6m of the above-mentioned insulating resin Since it is large and softer than the epoxy resin 
whose inorganic filler 6f-l is the 6m of the above-mentioned insulating resin when stress acts on the 6m of 
the above-mentioned insulating resin, A stress relaxation operation can be done so by being compressed by 
the above-mentioned stress so that above-mentioned one inorganic filler 6f-l shows drawing 27 , and 
distributing the tensile force which is the reaction force over compression in the perimeter. 
[0121] Next, it sets, the electronic-parts unit or module, for example, the semiconductor device, with which 
the above-mentioned IC chip was mounted in the above-mentioned substrate by the mounting approach, the 
equipment, and the above-mentioned mounting approach of the electronic parts to the circuit board 
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concerning the 14th operation gestalt of this invention, for example, IC chip. (The 14th operation gestalt) As 
shown in drawing 28 (A), (B), dra wing 29 (A) 5 (B), drawing 30 , and drawing 3 1 , in each above-mentioned 
operation gestalt, further the above-mentioned anisotropy conductive layer 1 0 The part 700 in contact with 
the above-mentioned IC chip 1 or the above-mentioned substrate 4 or layer 6x have few above-mentioned 
amounts of inorganic fillers than other parts 701 or layer 6y, or can be prevented from blending the above- 
mentioned inorganic filler 6f. In this case, without distinguishing clearly the part 700 in contact with the 
above-mentioned IC chip 1 or the above-mentioned substrate 4, and other parts 701, as shown in drawing 28 
(A) and (B), you may make it the amount of inorganic fillers change gradually, and may make it distinguish 
clearly, as shown in drawing 29 (A), (B) and drawing 30 , and drawing 31 . In drawing 29 R> 9 (A), (B) and 
drawing 30 , and drawing 3 1 namely, the above-mentioned anisotropy conductive layer 10 the 1st which 
was located in the part in contact with the above-mentioned IC chip 1 or the above-mentioned substrate 4, 
and blended the above-mentioned inorganic filler 6f with the same insulating resin as the 6m of the above- 
mentioned insulating resin — with resin layer 6x the above 1 st ~ resin layer 6x ~ contacting - and the above 
1st — rather than resin layer 6x, it is few, or the above-mentioned amount of inorganic fillers can be 
equipped with 2nd resin layer 6y constituted by the above-mentioned insulating resin which does not blend 
the above-mentioned inorganic filler 6f, and can also make it multilayer structure. 

[0122] The following effectiveness can be done so if it does in this way. That is, if the above-mentioned 
inorganic filler 6f is put in by the same percent by weight (wt%) as the whole anisotropy conductive layer, 
inorganic filler 6f may increase IC tip side side, a substrate side, or near the opposed face of the both, and it 
will decrease conversely in the interstitial segment of the IC chip 1 and a substrate 4. Consequently, IC tip 
side side, a substrate side, or near the opposed face of those both, since there is much inorganic filler 6f, the 
adhesive strength between the anisotropy conductive layer 10, the IC chip 1, a substrate 4, or its both may 
decline. According to the above-mentioned 14th operation gestalt, when the part 700 in contact with either 
the above-mentioned IC chip 1 or the above-mentioned substrate 4 or layer 6x have few above-mentioned 
amounts of inorganic fillers than other parts 701 or layer 6y or it is made not to blend the above-mentioned 
inorganic filler 6f, since there are many amounts of inorganic fillers, it can prevent that adhesive strength 
declines. 

[0123] Below, the various modifications of this 14th operation gestalt are explained. 
[0124] First, as for the above-mentioned anisotropy conductive layer 10, the part 700 which contacts both 
the above-mentioned IC chip 1 and the above-mentioned substrate 4, respectively has few above-mentioned 
amounts of inorganic fillers than other parts 701 , or it can avoid blending the above-mentioned inorganic 
filler 6f as the 1st modification, as shown in drawing 28 (C), drawing 29 (C), and drawing 32 (A). Without 
distinguishing clearly the part 700 in contact with both the above-mentioned IC chip 1 and the above- 
mentioned substrate 4, and other parts 701, as shown in drawing 28 (C) also in this case, you may make it 
the amount of inorganic fillers change gradually, and may make it distinguish clearly, as shown in drawin g 
2929 (C) and drawing 32 (A). In dra wing 29 (C) and dra win g 3 2 . (A) namely, the above-mentioned 
anisotropy conductive layer 10 the above 1st — the above-mentioned 2nd resin layer 6y of resin layer 6x ~ 
the opposite side — the above 1st ~ whether there are few above-mentioned amounts of inorganic fillers than 
resin layer 6x or 3rd resin layer 6z which consists of above-mentioned insulating resin which does not blend 
the above-mentioned inorganic filler 6f — further - having — multilayer structure ~ carrying out - the 
above 1 st — resin layer 6x and the above-mentioned 3rd resin layer 6z can contact the above-mentioned IC 
chip 1 and the above-mentioned substrate 4, respectively. 

[0125] furthermore, the part 700 which contacts the above-mentioned IC chip 1, the above-mentioned 
substrate 4, or its both as another modification, respectively — the above-mentioned amount of inorganic 
fillers — less than [ 20wt% ] - or while making it not blend the above-mentioned inorganic filler 6f, the 
above-mentioned amount of inorganic fillers of the part 701 besides the above can be more than 20wt%. In 
this case, without distinguishing clearly the part 700 in contact with the above-mentioned IC chip 1, the 
above-mentioned substrate 4, or both, and other parts 701, as shown in drawing 28 (A), (B), and (C), you 
may make it the amount of inorganic fillers change gradually, and may make it distinguish clearly, as shown 
in drawing 29 (A), (B), drawing 29 (C), drawing 30 , drawing 3131 , and drawing 32 (A), namely, the above 
1st — resin layer 6x or the 1st — resin layer 6x and the above-mentioned 3rd resin layer 6z — the above- 
mentioned amount of inorganic fillers ~ less than [ 20wt% ] ~ or while making it not blend the above- . 
mentioned inorganic filler 6f, the above-mentioned amount of inorganic fillers of the above-mentioned 2nd 
resin layer 6y can be more than 20wt%. 

[0126] As an example, when the above-mentioned 2nd resin layer 6y considers as a thermosetting epoxy 
resin as 6m of insulating resin, in the case of a ceramic substrate, it is 50wt(s)% and, in the case of a 
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GARAEPO substrate, is made into 20wt(s)%. moreover — as an example — the 1st — the thickness of resin 
layer 6x or 3rd resin layer 6z or its both sets thickness of 1 5 micrometers and 2nd resin layer 6y to 40-60 
micrometers. Moreover, as the thickness of the above-mentioned anisotropy conductive layer 10 is 
completely filled between the IC chip 1 and a substrate 4 at the time of junction to the IC chip 1 and a 
substrate 4 as a bigger dimension than the clearance dimension after junction to the IC chip 1 and a substrate 
4, it makes junction a more positive thing. 

[0127] Moreover, it may be made to make reverse the loadings of the modification shown in drawing 28 
(C), drawing 29 (C), and drawing 32 (A), and an inorganic filler as another modification. That is, the above- 
mentioned anisotropy conductive layer 10 has few above-mentioned amounts of inorganic fillers than the 
part 703 to which the interstitial segment 702 of a part 703 which contacts both the above-mentioned IC 
chip 1 and the above-mentioned substrate 4, respectively contacts both the above-mentioned IC chip 1 and 
the above-mentioned substrate 4, respectively, or can be prevented from blending the above-mentioned 
inorganic filler 6f, as shown in drawing 28 (D). Without distinguishing clearly the part 703 which contacts 
the above-mentioned IC chip 1, the above-mentioned substrate 4, or both also in this case, and an interstitial 
segment 702, you may make it the amount of inorganic fillers change gradually, and may make it 
distinguish clearly, as shown in drawing 29 (D) and drawing 32 (B). As shown in drawing 29 (D) and 
drawing 32 (B), namely, the above-mentioned anisotropy conductive layer 10 4th resin layer 6v which 
consists of 6m of insulating resin which was located in the part in contact with the above-mentioned IC chip 
1 and the above-mentioned substrate 4, and blended the above-mentioned inorganic filler 6f, or [ that it is 
located in the interstitial segment of the above-mentioned IC chip 1 and the above-mentioned substrate 4, 
and there are few above-mentioned amounts of inorganic fillers than the above-mentioned 4th resin layer 
6v ] — or it can have 5th resin layer 6w which consists of 6m of insulating resin which is not contained. 
[0128] or [ thus, / that there are few above-mentioned amounts of inorganic fillers at the above-mentioned 
interstitial segment 702 of the above-mentioned IC chip 1 and the above-mentioned substrate 4, or above- 
mentioned 5th resin layer 6w than the part 703 or the above-mentioned 4th resin layer 6v which contacts the 
above-mentioned IC chip 1 and the above-mentioned substrate 4, respectively if it carries out ] — or since it 
is not contained, an elastic modulus becomes low and can do the stress relaxation effectiveness so. 
Moreover, if it is used as insulating resin of the part 703 or the above-mentioned 4th resin layer 6v which 
contacts, respectively, choosing the high thing of the adhesion force to the IC chip 1 and a substrate 4 as the 
above-mentioned IC chip 1 and the above-mentioned substrate 4 In above-mentioned 4th resin layer 6v of 
the part 703 in contact with the above-mentioned IC chip 1, or the near part of the IC chip 1 While choosing 
inorganic filler 6f loadings or an ingredient so that it may become as close to the coefficient of linear 
expansion of the IC chip 1 as possible In above-mentioned 4th resin layer 6v of the part 703 in contact with 
the above-mentioned substrate 4, or the near part of a substrate 4, inorganic filler 6f loadings or an 
ingredient can be chosen so that it may become as close to the coefficient of linear expansion of a substrate 
4 as possible. Consequently, in order that the coefficient of linear expansion of the above-mentioned 4th 
resin layer 6v of the part 703 in contact with the above-mentioned IC chip 1 or the near part of the IC chip 1 
and the IC chip 1 may approach, while being hard coming to generate exfoliation between both, in order that 
the coefficient of linear expansion of the above-mentioned 4th resin layer 6v of the part 703 in contact with 
the above-mentioned substrate 4 or the near part of a substrate 4 and a substrate 4 may approach, it is hard 
coming to generate exfoliation between both. 

[0129] Furthermore, as a continuous line shows to drawing 33 (A) and (B), the above-mentioned amount of 
inorganic fillers of the above-mentioned anisotropy conductive layer 10 can decrease gradually or gradually 
toward other parts P2 from the part PI in contact with either the above-mentioned IC chip 1 or the above- 
mentioned substrate 4. 

[0130] Moreover, as a continuous line shows to drawing 33 (C) and (D), the above-mentioned amount of 
inorganic fillers of the above-mentioned anisotropy conductive layer 10 can increase gradually or gradually 
toward other parts P5, i.e., the interstitial segment of the IC chip 1 and the above-mentioned substrate 4, 
from the parts P3 and P4 which contact, respectively in the above-mentioned IC chip 1 and the above- 
mentioned substrate 4. 

[0131] Moreover, as a continuous line shows to d ra wing 33 (E), the above-mentioned amount of inorganic 
fillers of the above-mentioned anisotropy conductive layer 10 can decrease gradually toward an interstitial 
segment (part equivalent to the interstitial segment 702 in the modification of drawing 28 (D)) with the 
above-mentioned IC chip 1 and the above-mentioned substrate 4 from the part (part equivalent to the contact 
part 703 in the modification of drawing 28 (D)) which contacts, respectively in the above-mentioned IC chip 
1 and the above-mentioned substrate 4. 
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[0132] moreover, a continuous line shows to drawing 33 (F) ~ as — the above-mentioned anisotropy 
conductive layer 10 — the near part of the above-mentioned IC chip 1 — subsequently ~ the near part of the 
above-mentioned substrate 4 — subsequently ~ the order of the interstitial segment of the near part of the 
above-mentioned IC chip 1 , and the near part of the above-mentioned substrate 4 — the above-mentioned 
amount of inorganic fillers — few — making . In addition, although it has illustrated that the above- 
mentioned amount of inorganic fillers changes gradually in order of the above in drawing 33 (F), it is not 
restricted to this and you may make it change gradually. 

[0133] or [ that there are few above-mentioned amounts of inorganic fillers at the interstitial segment of the 
above-mentioned IC chip I and the above-mentioned substrate 4 than the part which contacts the above- 
mentioned IC chip 1 and the above-mentioned substrate 4, respectively if it carries out like the modification 
of above-mentioned drawing 33 (E) and (F) ] — or since it is not contained, an elastic modulus becomes low 
and can do the stress relaxation effectiveness so. Moreover, if it is used as insulating resin of the part which 
contacts, respectively, choosing the high thing of the adhesion force to the IC chip 1 and a substrate 4 as the 
above-mentioned IC chip 1 and the above-mentioned substrate 4 While choosing inorganic filler 6f loadings 
or an ingredient so that it may become as close to the coefficient of linear expansion of the IC chip 1 as 
possible in the part in contact with the IC chip 1, in the part in contact with a substrate 4 Inorganic filler 6f 
loadings or an ingredient can be chosen so that it may become as close to the coefficient of linear expansion 
of a substrate 4 as possible, when inorganic filler 6f loadings are determined in this viewpoint, a continuous 
line usually shows to drawing 33 (F) ~ as ~ the near part of the above-mentioned IC chip 1 ~ subsequently - 
- the near part of the above-mentioned substrate 4 — subsequently to the order of the interstitial segment of 
the near part of the above-mentioned IC chip 1 , and the near part of the above-mentioned substrate 4, the 
above-mentioned amount of inorganic fillers becomes as [ be / few ]. In order that the coefficient of linear 
expansion of the part and the IC chip 1 which contact the IC chip 1 by considering as such a configuration 
may approach, while being hard coming to generate exfoliation between both, in order that the coefficient of 
linear expansion of the part and substrate 4 in contact with a substrate 4 may approach, it is hard coming to 
generate exfoliation between both. 

[0134] Drawing 3 3 (A) It is desirable to make the above-mentioned amount of inorganic fillers into 5 - 
90wt% of within the limits practically in any [ of - (F) ] case. In less than [ 5wt% ], while there is no 
semantics which mixes inorganic filler 6f and adhesive strength will fall to the degree of pole if 90wt% is 
exceeded, since sheet-izing becomes difficult, it is because it is not desirable. 

[01 35] in addition, since 6m of insulating resin become soft and fuse with the heat at the time of junction 
and the above-mentioned resin layer be mix when thermocompression bonding of the IC chip 1 be carry out 
to a substrate 4, use the film of the multilayer structure which consist of two or more resin layers 6x and 6y, 
or above 6x, 6y and 6z as an anisotropy conductive layer, finally, the boundary where each resin layer be 
clear be lose, and it become the inorganic filler distribution which inclined like drawing 33 . 
[0136] Furthermore, in the above-mentioned 14th operation gestalt or each modification, it is also possible 
to use different insulating resin according to the above-mentioned part or a resin layer in the anisotropy 
conductive layer which has inorganic filler 6f the part or layer which entered, or the anisotropy conductive 
layer toward which inorganic filler distribution inclined. For example, in the part or resin layer in contact 
with the IC chip 1 , while using the insulating resin which raises adhesion to the film material used for IC 
chip front face, in the part or resin layer in contact with a substrate 4, it also becomes possible to use the 
insulating resin which raises adhesion to the ingredient on the front face of a substrate. 
[0137] According to the above-mentioned 14th operation gestalt and those various above-mentioned 
modifications, inorganic filler 6f does not exist in the junction interface of the IC chip 1 or the above- 
mentioned substrate 4, and the anisotropy conductive layer 1 0, or there are few the amounts. The adhesive 
property of insulating resin original can be demonstrated, adhesive high insulating resin can increase in 
number in the above-mentioned junction interface, the IC chip 1 or the above-mentioned substrate 4, and 6m 
[ of insulating resin ] adhesion reinforcement can be raised, and an adhesive property with the IC chip 1 or 
the above-mentioned substrate 4 improves. Thereby, while the life in various reliability trials improves, the 
peel strength to bending improves. 

[0138] Although it does not contribute to the adhesion itself, if inorganic filler 6f with the effectiveness of 
lowering coefficient of linear expansion is distributed by homogeneity in 6m of insulating resin, inorganic 
filler 6f will contact a substrate 4 or IC chip front face, the amount of the adhesives contributed to adhesion 
will decrease, and an adhesive fall is caused. Consequently, if exfoliation arises between the IC chip 1 or a 
substrate 4, and adhesives, moisture invades from there and it becomes causes, such as corrosion of the 
electrode of the IC chip 1. Moreover, if peeling advances from an exfoliation part, the junction of the IC 
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chip 1 and a substrate 4 itself will become poor, and it will serve as a faulty connection electrically. 
[0139] On the other hand, according to the above-mentioned 14th operation gestalt and those various above- 
mentioned modifications, adhesive strength can be raised, giving the effectiveness of lowering the 
coefficient of linear expansion by inorganic filler 6f, as described above. By this, adhesion reinforcement 
with the IC chip 1 and a substrate 4 improves, and dependability improves. 

[0140] Furthermore, when few inorganic filler 6f parts 700 or resin layer 6x have been arranged to IC tip 
side, or when inorganic filler distribution is made small in IC tip side, it becomes possible to raise the 
adhesion force of the part 700 or resin layer 6x concerned to the passivation film which consists of the 
silicon nitride and oxidization silicon of IC chip front face. Moreover, it also becomes possible to choose 
suitably the insulating resin which raises adhesion to the film material used for these IC chip front face, and 
to use it. Moreover, the stress concentration in the inside of the closure sheet material which is an example 
of an anisotropy conductive layer is eased by lowering the elastic modulus near the IC chip. If the ingredient 
used for a substrate 4 takes such structure like a ceramic in being hard (an elastic modulus is high), an 
elastic modulus with the closure sheet material near the substrate and coefficient of linear expansion match, 
and, in addition, it is suitable. 

[0141] On the other hand, when few inorganic filler 6f parts 700 or resin layer 6x have been arranged to the 
substrate side or when inorganic filler distribution is made small at a substrate side [ when bending joins a 
substrate 4 like a resin substrate or a flexible substrate (FPC) ] In case a substrate 4 is built into the case of 
electronic equipment, when bending stress is added, the adhesion reinforcement of a substrate 4 and the 
closure sheet which is an example of an anisotropy conductive layer can be used in order to improve. When 
the surface layer of IC tip side consists of a protective coat formed by the polyimide film, generally 
adhesion of insulating resin is good, and by applying to a substrate 4 and changing from the IC chip 1 
continuously [ a modulus of elasticity and coefficient of linear expansion ] or gradually, when not becoming 
a problem, a closure sheet is hard at IC tip side, and it can consider as a soft ingredient by the substrate side. 
Thereby, since stress generating inside a closure sheet becomes small, dependability improves. 
[0142] Furthermore, when inorganic filler 6f few parts 700 or the resin layers 6x and 6z have been arranged 
on IC tip side and both sides by the side of a substrate, or when inorganic filler distribution is made small in 
IC tip side and the both sides by the side of a substrate While being able to reconcile two cases the above- 
mentioned IC tip side and by the side of a substrate and being able to raise the adhesion in both by the side 
of IC tip side and a substrate, coefficient of linear expansion can be lowered and both of a substrate 4 can be 
connected to the IC chip 1 with high dependability. Moreover, according to the quality of the material and 
the substrate quality of the material of IC tip side front face, insulating resin with more good adhesion and 
resin ****** can be chosen and used. Moreover, since little thing inclination with many these inorganic 
filler 6f amounts is freely changeable, it is making very thin few inorganic filler 6f parts or layers, and 
matching with a substrate ingredient is possible for it. 

[0143] (The 15th operation gestalt) Next, in the 15th operation gestalt of this invention, the production 
process of the anisotropy conductive layer used, the electronic-parts unit or module, for example, the 
semiconductor device, with which the above-mentioned IC chip was mounted in the above-mentioned 
substrate by the mounting approach, the equipment, and the above-mentioned mounting approach of the 
electronic parts to the circuit board concerning the above-mentioned 8- 14th operation gestalten and those 
modifications, for example, IC chip, is explained based on drawing 34 and drawing 35 . 
[0144] First, in forming an anisotropy conductive layer on the circuit board 4 directly, the 1st resin sheet is 
stuck on the circuit board 4, and it sticks the 2nd resin sheet on it. At this time, when there is much inorganic 
filler 6f, it becomes like drawing 28 (A) or drawing 30 at the 1 st resin sheet, and in being reverse, it 
becomes like drawing 28 (B) or drawing 31 . namely, the part 700 with little [ are a resin sheet 
corresponding to the part 701 with much above-mentioned inorganic filler 6f on the 1st resin sheet, or 2nd 
resin layer 6y in the case of the former, and / in the case of the latter ] above-mentioned inorganic filler 6f or 
the 1st ~ it becomes a resin sheet corresponding to resin layer 6x. 

[0145] moreover, the part 700 with few [ form the 3rd resin sheet further on the 2nd resin sheet, and / 
inorganic filler 6f ] the 1st resin sheets and the 3rd resin sheets or the 1st - in corresponding to resin layer 
6x, it becomes like drawing 28 (C) or drawing 32 (A). 

[0146] moreover, the 1st resin sheet 673 and the 2nd resin sheet 674 are shown in this order only in this case 
at ( drawing 34 and dra wing 35 on the base film 672 beforehand called a separator in these as shown in 
drawin g 34 and d rawing 35 .) — or this may also stick and form the 3rd resin sheet conversely or further. In 
this case, it sticks like drawing 34 R> 4 and drawing 35 , heating two or more resin sheets 673,674 if needed 
with the roller 670,270 which can heat a vertical pair. Then, if the formed resin sheet object 671 is cut for 
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every predetermined dimension, it will become the above-mentioned anisotropy electric conduction film 

sheet 10 as shown in drawing 28 (A) - (C) and drawing 29 (A) - (C) or drawings 3030 -32. 

[0147] Moreover, in case the anisotropy electric conduction film sheet object with which the anisotropy 

electric conduction film sheet 10 continued is produced as another modification, the epoxy which was able 

to be melted to the solvent, and an inorganic filler are applied on the base film called a separator by a doctor 

blade method etc. This solvent is dried and an anisotropy electric conduction film sheet object is 

manufactured. 

[0148] At this time, inorganic filler 6f concentration is low, or it applies on a base film, using as the 1st layer 
the insulating liquid-like resin in which inorganic filler 6f is not contained, and that lst-layer applied 
desiccation is once performed depending on the case. In not drying, a little, inorganic filler of 2nd layer 6f 
mixes in the 1st layer, and inorganic filler 6f becomes the structure toward which inorganic filler 
distribution inclined as shown in drawin g 3 33 3 . 

[0149] On the 1st layer by which spreading formation was carried out [ above-mentioned ], the insulating 
resin of the shape of a liquid which mixed more inorganic filler 6f than the 1st layer is applied, and it may 
be the 2nd layer. By drying the 2nd layer, the two-layer fabric anisotropy electric conduction film sheet 
object with which the 1st layer and the 2nd layer were formed on the base film can be formed. If an 
anisotropy electric conduction film sheet object is cut for every predetermined dimension, it will become the 
above-mentioned anisotropy electric conduction film sheet 10 as shown in drawing 28 (A), drawing 29 (A), 
and drawing 30 . 

[0150] In addition, when inorganic filler 6f arranges few layers to a substrate side, after forming the 2nd 
layer on a process contrary to the above, i.e., a base film, the 1st layer is formed on the 2nd layer and a two- 
layer fabric anisotropy electric conduction film sheet object can be formed. If an anisotropy electric 
conduction film sheet object is cut for every predetermined dimension, it will become the above-mentioned 
anisotropy electric conduction film sheet 10 as shown in drawing 28 (B), drawing 29 (B), and drawing 3 1 . 
[0151] moreover, with inorganic filler 6f low concentration once Or it is spreading desiccation (it may be 
omitted), using as the 1 st layer 6m of insulating resin in which inorganic filler 6f is not contained. It carries 
out, the insulating resin which mixed many inorganic filler 3f rather than the 1st layer on the 1st layer is 
applied, and it is spreading desiccation (it may be omitted) as the 2nd layer. It carries out, and on this, or 
there are few amounts of an inorganic filler than the 2nd layer, the 3rd layer which is not is applied. By 
drying this, the anisotropy electric conduction film sheet object of a three-tiered structure with which the 1st 
layer, the 2nd layer, and the 3rd layer were formed on the base film can be formed. If an anisotropy electric 
conduction film sheet object is cut for every predetermined dimension, it will become the above-mentioned 
anisotropy electric conduction film sheet 10 as shown in drawing 28 (C), drawing 29 (C), and drawing 32 
(A). 

[0152] While choosing the resin of the optimal ingredient for electronic parts and arranging to an electronic- 
parts side in the above-mentioned anisotropy conductive layer directly [ above-mentioned ] by the side 
which manufactures the above-mentioned electronic-parts unit according to the approach of forming an 
anisotropy conductive layer on the circuit board 4, the resin of the optimal ingredient for a substrate can be 
chosen, it can arrange to a substrate side, and the degree of freedom of selection of resin can be raised. 
[0153] On the other hand, by the approach of manufacturing an anisotropy electric conduction film sheet 
object, there is no degree of freedom of selection so that it described above, but it can do [ manufacturing 
many above-mentioned anisotropy electric conduction film sheets 10 collectively or ], and while 
manufacture effectiveness is good and becoming cheap, attachment equipment becomes enough [ one set ]. 
[0154] As described above, according to each above-mentioned operation gestalt of this invention, many of 
processes conventionally taken to join the circuit board to electronic parts, for example, IC chip, can be 
abolished, and productivity can be raised very much. That is, a sealing agent is poured in, and after carrying 
out flip chip junction, for example, it is necessary to put into a batch type furnace and to harden injunction 
by the stud bump bonding and the solder bump who indicated as a conventional example. Hardening of 
several minutes and a sealing agent takes 2 to 5 hours per piece at impregnation of this sealing agent. In stud 
bump bonding mounting, after supposing further that it is the previous line, imprinting Ag paste by the 
bump and carrying this in a substrate, the process of hardening Ag paste is needed. This process takes 2 
hours. On the other hand, by the approach of the above-mentioned operation gestalt, the above-mentioned 
closure process can be abolished and productivity can be raised very much. Furthermore, with the above- 
mentioned operation gestalt, by using the closure sheet of the insulating resin of a solid-state or a semisolid 
etc., an epoxy resin with big molecular weight can be used, it can become joinable in a short time for about 
10-20 seconds, compaction of a jointing time can also be aimed at, and productivity can be raised further. 
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Furthermore, the following effectiveness can also be done so. 

[01 55] (1) It is necessary to perform the bump formation process of dedication by chip makers, and a bump's 
formation can be performed only by the limited manufacturer by the approach (conventional example 3) of 
forming a bump formation bump by plating. However, according to the above-mentioned operation gestalt 
of this invention, with wirebonding equipment, general -purpose IC chip for wirebonding can be used, and 
acquisition of IC chip becomes easy. That is, the reason for the ability to use general-purpose IC chip for 
wirebonding is that wirebonding equipment and bump bonding equipment can be used and a bump can form 
on the usual IC pad with which aluminum pad was formed if it is wirebonding. On the other hand, on 
aluminum pad, in order to form a plating bump by the approach (conventional example 3) of forming a 
bump by plating, after forming barrier metals, such as Ti, Cu, and Cr, a resist is applied and exposed on a 
spin coat and only the bump formation section makes a hole. It forms by energizing the electrical and 
electric equipment to this, and performing plating which becomes a part for the hole from Au etc. Therefore, 
since a large-scale gilding machine and the plant for waste disposal of the dangerous substance, such as 
cyanides, are needed in order to form a plating bump, at the works which perform the usual assembly 
process, it cannot carry out actually. 

[0156] Moreover, compared with the approach of the conventional example 1, bump leveling for stabilizing 
the amount of imprints of the adhesives in the unstable imprint process of the imprint of electroconductive 
glue becomes unnecessary, and becomes unnecessary [ such leveling equipment for leveling processes ]. In 
order to crush the reason on the electrode of a substrate, pressing a bump, it is because it is not necessary to 
level only a bump beforehand. 

[01 57] Moreover, if it is made to be the following in the above-mentioned operation gestalt, reliable junction 
can also be attained when a bump 103 is shifted and mounted in the electrode 5 of the circuit board 4. That 
is, in case a bump 3 is formed on the IC chip 1, golden ball 96a is formed for a gold streak by the electric 
spark like wirebonding. Next, form ball 96a of diameter phid-Bump shown by 95a, and chamfer diameter 
phiD which shows this by 93a of the capillary tube 193 from which chamfer angle thetac becomes 100 
degrees or less is set to 1/2 to 3/4 of diameter d-Bump of golden ball 96a. A bump 103 is formed in the 
electrode 2 of the IC chip 1 by the supersonic wave and thermocompression bonding by the capillary tube 
1 93 made into the tip configuration which does not establish an even part in the part which touches golden 
ball 96a of a capillary tube 193. A tip like drawing 10 (B) can form the profile conic bump 103 in the 
electrode 2 of the IC chip 1 by using the capillary tube 1 93 of the above-mentioned configuration. Since a 
bump 103 is a profile cone form when only a dimension Z is shifted and mounted in the electrode 5 of the 
circuit board 4 like drawing 1 1 (C) in the bump 1 03 who formed by the above-mentioned approach, when 
the tip is gap to the one half of a bump's 103 outer diameter, some bumps 103 can surely contact the 
electrode 5 of a substrate 4. Although a part of so-called width method d of 3g of a bump's 3 plinths contacts 
in the conventional bump's 3 drawing 1 1 (D), it does not contact partially and becomes unstable junction. 
When this is applied to a cold energy impact test or a reflow, the amount of joint is opened. In this 
invention, such unstable junction is lost and junction with high production yield and dependability can be 
offered. 

[0158] (2) According to the approach of the junction conventional example 2 of IC chip and the circuit 
board, connection resistance was dependent on the number of the electric conduction particles which exist 
between a bump and the electrode of the circuit board, but There is no need of putting an electric conduction 
particle between two electrodes with the above-mentioned operation gestalt of this invention for the electric 
flow between IC tip side electrode and a substrate lateral electrode. Without leveling a bump 3 in the 
leveling process as a process of having become independent A load stronger against the electrode 5 of the 
circuit board 4 than the conventional examples 1 and 2 Since it can push with (for example, the welding 
pressure of 20 or more gves per one bump 3) and a bump 3 and an electrode 5 can be joined directly, in the 
intervening particle number, connection resistance does not depend, is stabilized, and connection resistance 
is acquired. That is, in the direct junction to a bump 3 and the substrate electrode 5, the above-mentioned 
electric conduction particle 10a does so a contingent effect [ say / that the connection resistance between the 
electrode 5 by the side of a substrate and the bump 3 of IC tip side can be made to fall ], when electric 
conduction particle 10a is inserted between a bump 3 and the substrate electrode 5. 

[0159] moreover, at the conventional leveling process, the bump height at the time of junction to a substrate 
electrode is prepared uniformly, although carried out for accumulating Since push crushing of a bump 3 can 
be performed to an electrode 2, or junction to 5 and coincidence with each above-mentioned operation 
gestalt of this invention Since it is joinable, making the curvature and wave of the circuit board 4 deform at 
the time of junction, and setting [ the independent leveling process's being not only unnecessary, but ] right 
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Or since it joins making the curvature and wave of the circuit board 4 deform at the time of junction, using a 
bump's 3,103 leveling as entirely unnecessary, and setting right by hardening the conductive paste to which 
the bump 3,103 was made to adhere, and making a conductive paste transform at the time of junction, it is 
strong to curvature or a wave. 

[0160] By the way, in the conventional example 1, in 10 micrometer/IC chip (it means that the thickness 
curvature dimensional accuracy of 1 0 micrometers per IC chip is required.), and the conventional example 
2, the highly precise substrate 4 and a bump 3,103 who call it 1 micrometer/IC chip (less than [ bump height 
variation* *1 micrometer ]) also in 2 micrometer/IC and the conventional example 3 need to be equalized, 
and the glass substrate represented by LCD is used in practice. On the other hand, since it joins according to 
the above-mentioned operation gestalt of this invention, making the curvature and wave of the circuit board 
4 deform at the time of junction, and setting right, a substrate with bad flatness with curvature or a wave, for 
example, a resin substrate, a flexible substrate, a multilayered ceramic substrate, etc. can be used, it is more 
cheap and the junction approach of flexible IC chip can be offered. 

[0161] Moreover, if it is made to make the volume of 6m of thermosetting resin between the IC chip 1 and 
the circuit board 4 larger than the volume of the space between the IC chip 1 and the circuit board 4, it can 
flow out so that this space may be overflowed, and the closure effectiveness can be done so. Therefore, after 
joining the circuit board to IC chip with the electroconductive glue needed in the conventional example 1, it 
is not necessary to perform closure resin (under-filling coat) to the bottom of IC chip, and a process can be 
shortened. 

[0162] in addition, inorganic filler 6f - 6m of thermosetting resin about [ the ] 5-90wt% -- the elastic 
modulus of thermosetting resin and a coefficient of thermal expansion are controllable to the optimal thing 
for a substrate 4 by blending. In addition, if this is used by the usual plating bump, an inorganic filler will 
enter between a bump and the circuit board, and junction dependability will become low. However, if a stud 
bump (the formation approach adapting wire bonding) is used like the above-mentioned operation gestalt of 
this invention By the sharp bump 3,103 who has entered into 6m of thermosetting resin at the time of 
junction initiation Therefore, inorganic filler 6f by pushing 6m of thermosetting resin in a bump's 3,103 
direction of an outside, coming out of it, and putting Inorganic filler 6f and 6m of thermosetting resin are 
extruded from between a bump 3,103 and electrodes 5 and 2 in the process which the bump 3,103 deforms, 
it can avoid making unnecessary inclusion exist, and dependability can be raised more. 
[0163] As mentioned above, according to this invention, rather than the conventional junction method of 
construction, productivity is good and the junction approach of cheap electronic parts, for example, IC chip, 
and the circuit board and its equipment can be offered. 

[0164] In addition, in the above-mentioned 1st operation gestalt, it is applicable also to junction between the 
IC chips 1 and substrates 4 which have stud BAMBU [ finishing / leveling ] 300,301 as shown in drawing 
37 (A) besides the bump 3 as shows drawing 1 which does not carry out leveling, and (B), respectively. In 
this case, although a leveling process is needed, other effectiveness, like a closure process becomes 
unnecessary can be done so. Moreover, the above-mentioned bump can also use the bump in whom the 
appearance was formed like drawin g 37 (A), (B), and a profile by plating or printing. For example, a 
polymer bump can also be formed by forming a bump for titanium or nickel metallurgy with plating on the 
electrode of IC chip at this order, or printing the paste which mixed aluminum, nickel, etc. and synthetic 
resin on the electrode of IC chip, and drying or stiffening it. When using the bump who leveled especially, 
and the bump who formed by plating or printing, although there should be a possibility that it may be 
inserted into an inorganic filler between a bump and a substrate electrode, and the electrical installation 
between a bump and a substrate electrode may become unstable since it is few, a bump's deformation 
Electric conduction particle 10a will also be inserted between a bump and a substrate electrode, and the flow 
between a bump and a substrate electrode can be secured by this electric conduction particle 1 0a. 
[0165] 

[Effect of the Invention] As described above, according to this invention, many of processes conventionally 
taken to join the circuit board to electronic parts can be abolished, and productivity can be raised very much. 

[0166] Furthermore, the following effectiveness can also be done so. 

[0167] (1) It is necessary to perform the bump formation process of dedication by chip makers, and a bump's 
formation can be performed only by the limited manufacturer by the approach (conventional example 3) of 
forming a bump formation bump by plating. However, according to this invention, with wirebonding 
equipment, IC chip general-purpose as an example of electronic parts for wirebonding can be used, and 
acquisition of IC chip becomes easy. 
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[0168] Moreover, compared with the approach of the conventional example 1, bump leveling for stabilizing 
the amount of imprints of the adhesives in the unstable imprint process of the imprint of electroconductive 
glue becomes unnecessary, and becomes unnecessary [ such leveling equipment for leveling processes ]. 
[0169] Moreover, if a tip forms a profile conic bump in the electrode of electronic parts, since a bump is a 
profile cone form when a bump is shifted and mounted in the electrode of the circuit board, when the tip is 
gap to the one half of a bump's outer diameter, some bumps can surely contact the electrode of a substrate. 
Although a part of a bump's so-called plinth contacts by the conventional bump, it does not contact partially 
and becomes unstable junction. When this is applied to a cold energy impact test or a reflow, the amount of 
joint is opened. In this invention, such unstable junction is lost and junction with high production yield and 
dependability can be offered. 

[01 70] (2) According to the approach of the junction conventional example 2 of IC chip and the circuit 
board, connection resistance was dependent on the number of the electric conduction particles which exist 
between a bump and the electrode of the circuit board, but There is no need of putting an electric conduction 
particle between two electrodes in this invention for the electric flow between an electronic-parts lateral 
electrode and a substrate lateral electrode. Without leveling a bump in the leveling process as a process of 
having become independent A load stronger against the electrode of the circuit board than the conventional 
examples 1 and 2 Since it can push with (for example, the welding pressure of 20 or more gves per one 
bump) and a bump and an electrode can be joined directly, in the intervening particle number, connection 
resistance does not depend, is stabilized, and connection resistance is acquired. That is, in the direct junction 
to a bump and a substrate electrode, the above-mentioned electric conduction particle does so a contingent 
effect [ say / that the connection resistance between the electrode by the side of a substrate and the bump by 
the side of electronic parts can be made to fall ], when an electric conduction particle is inserted between a 
bump and a substrate electrode. 

[0171] moreover, at the conventional leveling process, the bump height at the time of junction to a substrate 
electrode is prepared uniformly, although carried out for accumulating Since push crushing of a bump can 
be performed to junction to an electrode, and coincidence in this invention Since it is joinable, making the 
curvature and wave of the circuit board deform at the time of junction, and setting [ the independent leveling 
process's being not only unnecessary, but ] right Or since it joins making the curvature and wave of the 
circuit board deform at the time of junction, using a bump's leveling as entirely unnecessary, and setting 
right by hardening the conductive paste to which the bump was made to adhere, and making a conductive 
paste transform at the time of junction, it is strong to curvature or a wave. 

[01 72] By the way, in the conventional example 1, in 10 micrometer/IC chip (it means that the thickness 
curvature dimensional accuracy of 1 0 micrometers per IC chip is required.), and the conventional example 
2, a highly precise substrate and a bump who call it 1 micrometer/IC chip (less than [ bump height 
variation* *1 micrometer ]) also in 2 micrometer/IC and the conventional example 3 need to be equalized, 
and the glass substrate represented by LCD is used in practice. On the other hand, since it is joinable 
according to this invention, making the curvature and wave of the circuit board deform at the time of 
junction, and setting right, a substrate with bad flatness with curvature or a wave, for example, a resin 
substrate, a flexible substrate, a multilayered ceramic substrate, etc. can be used, it is more cheap and the 
junction approach of flexible IC chip can be offered. 

[0173] Moreover, if it is made to make the volume of the insulating resin between electronic parts and the 
circuit board larger than the volume of the space between electronic parts and the circuit board, it can flow 
out so that this space may be overflowed, and the closure effectiveness can be done so. Therefore, after 
joining the circuit board to IC chip with the electroconductive glue needed in the conventional example 1, it 
is not necessary to perform closure resin (under-filling coat) to the bottom of IC chip, and a process can be 
shortened. 

[0174] in addition, an inorganic filler ~ insulating resin — about [ the ] 5-90wt% — the elastic modulus of 
insulating resin and a coefficient of thermal expansion are controllable to the optimal thing for a substrate by 
blending. In addition, if this is used by the usual plating bump, an inorganic filler will enter between a bump 
and the circuit board, and junction dependability will become low. By however, the sharp bump who rubbed 
so that a stud bump (the formation approach adapting wire bonding) might be used like this invention, and 
has entered into insulating resin at ** and the time of junction initiation Therefore, an inorganic filler by 
pushing insulating resin in a bump's direction of an outside, coming out of it, and putting An inorganic filler 
and insulating resin are extruded from between a bump and electrodes in the process which the bump 
deforms, it can avoid making unnecessary inclusion exist, and dependability can be raised more. 
[0175] moreover, in blending the inorganic filler of the same weight Use the inorganic filler in which mean 
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particle diameter has the mean particle diameter from which an inorganic big filler 3 micrometers or more is 
used, or plurality differs, or the mean particle diameter of one inorganic filler [ whether the inorganic filler 
from which the mean particle diameter of the inorganic filler of another side differs more than twice is used, 
and ] If one inorganic filler of at least two kinds of inorganic fillers has the mean particle diameter 
exceeding 3 micrometers and the inorganic filler of another side uses an inorganic filler with the mean 
particle diameter of 3 micrometers or less While becoming possible to be able to make the surrounding 
amount of moisture absorption of an inorganic filler become less, and to raise moisture resistance Can make 
the amount of an inorganic filler increase, and film-izing (solid state) turns easy up, and The coefficient of 
linear expansion of an anisotropy conductive layer, for example, an anisotropy electric conduction film 
sheet, or the adhesives for anisotropy electric conduction film formation can be reduced, reinforcement can 
be carried out more, and dependability can be raised. . 

[0176] Furthermore, as for mean particle diameter, while is large, and if it is made for an inorganic filler to 
consist of the same ingredient as the above-mentioned insulating resin, a stress relaxation operation can be 
done so, and if it is softer than the epoxy resin of mean particle diameter whose inorganic filler while is 
large and is the above-mentioned insulating resin and above-mentioned one inorganic filler is compressed, a 
stress relaxation operation can be done so. 

[0177] Moreover, in the junction interface of electronic parts or the above-mentioned substrate, and an 
anisotropy conductive layer, if an inorganic filler does not exist or the amount is lessened, the adhesive 
property of insulating resin original can be demonstrated, adhesive high insulating resin can increase in 
number in the above-mentioned junction interface, the adhesion reinforcement of electronic parts or the 
above-mentioned substrate, and insulating resin can be raised, and an adhesive property with electronic parts 
or the above-mentioned substrate will improve, with the effectiveness given of lowering the coefficient of 
linear expansion by the inorganic filler. Thereby, while the life in various reliability trials improves, the peel 
strength to bending improves. 

[0178] Furthermore, in the part or layer in contact with the above-mentioned electronic parts, while using 
the insulating resin which raises adhesion to the film material used for an electronic-parts front face, if the 
insulating resin which raises adhesion to the ingredient on the front face of a substrate is used, in the part or 
layer in contact with the above-mentioned substrate, adhesion can be raised further. Without heating both 
the above-mentioned electronic parts and a substrate in both process when crushing correction and the 
above-mentioned bump of the curvature of the above-mentioned substrate, when impressing the above- 
mentioned supersonic wave and carrying out metal junction of the above-mentioned golden bump and the 
above-mentioned electrode of the above-mentioned substrate in each above-mentioned operation gestalt in 
addition, respectively After carrying out, you may make it heat [ side / substrate / both / by the side of the 
above-mentioned electronic parts and the above-mentioned substrate ] from the above-mentioned electronic- 
parts side. 

[0179] As mentioned above, according to this invention, after joining electronic parts to the circuit board, 
the bump leveling process of arranging uniformly the height of the closure resin process slushed between 
electronic parts and a substrate or a bump is not needed, but the mounting approach of the electronic parts to 
the circuit board which joins electronic parts with productivity sufficient to a substrate with high-reliability, 
and equipment can be offered. 

[Translation done.] 
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0w t %a±-efc6IS*il3 7 {CndM^m^U&tom^ 

[!S*:«4 o] ±ffi^i#JJgjgXt^±ffi^3«J!tS(0 
-ttt-t'iitt. ±E&«7>r 7— £K^L&^<£ 

±ffif5 2»Sggfi-?:(7>±E«l«| 7 ^7— ft^ 2 o 
w t %«_h-efc5fi*m 3 8 tcffittcos^acogiissr 

[»*«4 1] JiE**tt««« (10) fi, _hE« 
io *S» 7 9 - «r E£ L fc*6«ttt»fli -Cflfc* S zx 5 $ 4 «f 

agjs (6v) t % ±mn^m&k±mmmt<ntpmmft 
m&&te^mm&mmxm&£tiz>m5mmm (e w) 

££ffi;t5Si*Sl--~3, 1 9-2 4«5V^^35^ffi« 

[»*S4 2] ±mmif\mmm do) ±si 

jigjf (6v) ±Eim^iEas^cotpf B m 
»tt»j|g-eill^:SixsS5«jsgJi (6w) ^^<Sx-5ff 

*lf 1 - 3 , 19-24 <D^-ftlfriZfcm<Dmi-&&<D 

[H#54 3] ±E**«a*®i (10) fi x ±E1 
^ffiiFnStJCiEKtK^^tb^Sjtt^sas^*^, -LIB 

3, 19-2 4CO^-ftl^^-E«COm^p F p(^||^ 

30 [w*354 4] ±E**tt*«s do) _les 

T\ ±E«^ffifpOift«a^^±ESffi^j&«¥ffi5>i:^ 
^Mffl^liS^iE^a^^ 7-»^'>*v^i 5 Ufc 

»#*S 1 - 3 , 19-24 ^V^^^-fBScCOm^n'p 

[H*«4 5] ±E**tt»«H (10) o±EliF 
^fp^»^^^±ESScoiS#^5>^^^tt^£D^ 

«rs«»Oi^gR«ai:±ESffi<?3±Ell*tt*«B 

J: 9 LfclB*?g4 33U14 4 KESctDS^g&ift 

<0H3£*ft, 

[M*Xi4 6] Srf-SBiS (1) (Dmm (2) i^/ss 

tLfc^o^ (3, 103) sr. tbm&mm (6m) tzm 
my^v- (e f ) ^E^s^»oBB^bS*tfc#i**t* 

mm (10) Sr^ffiS-tir^oiE/O^Jf to^^ti 

fcttffi-c. (4) ^rrgfi (5) ^s^$tLr_h 

is m ^ p p p o ± e m s ^ ± ie 0 s tE ^ ± e ® m z m m 

so ±E»^-|tl»®l (10) ±IEl^?fi P R DXfi±ES 
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[ii*ii4 7] «^a5o n p (i) ©sai (2) (r?fM^ 

*Lfc^>-:/ (3, 10 3) ffi^ttMflg (6m) 

17^7™ (6 f) 

fc««r% s&ss (4) (5) {zm&&inx± 
±.mmjj&mmm do) ^mm^n^xi^um 

LfcgSlWflgg (6x) ±Ef IMIS^L, 

±iE*i»aiJi<j: 9 h^mmmy^^-mt^p^ 

V^»tt»jlg-C«J*$ttS*2»Ig« (6y) 

£ in j»L 3m. ±fE*T-3Piafi!J^-biEX*fi!jO 

[It*il4 9] fS*iIl — 9, 19 — 4 5, 4 8©^ 

-m^-icfB®com^p R pCO^^f- J: 5 -bfEm-7-an°p 

[fit**l5 o] ±ffi^>-^ifeo#x«RiWJ(-J:?)Jg 
j^Ufc^>^ p_ C&-5fS*35l^'9 t l 9 — 4 soo^-frt, 

J5£Ufc^V7 p T*ife^lS*^4 6—4 9 cDV^-f tl^f^fE^ 
^#V>¥»^^tt5f (10 

a) ^m^vtzn^mi — 9, 19 — 45, so^f 
^L^^ciBtfecomT-a^pf^n^ffio 

- (6 f) *iB^Lfc@Jg^««tt»Jjgi^ ±f5l««:7 
(10 a) fcE^Ufciit^Sl 0—1 8tD^T:ft^f- 

- (6 f) SrE-&LfcH»^lfi»tt»li«-, ±ffi«S«7 
^ (1 0 a) S:e^Lfclt*3g4 6— 4 9, 5 1 CDI^i* 

[it*® 5 5] JiiEfi^iftSrHiaDLrilS^y^i 



70 

[5SW^S¥IBI4Rffi] 
[0 0 0 1] 

hmfc (^mmmxi^ nmrnti^x rgsj 

I C^y^*ffi3W4K (SAW) ^-f^ftif 

s-mfr { i c^3/^»^«-<r i o v^rnxmrn-r 

[0 0 0 2] 

ft&&±^m^btizm&%thM<ti:^x&*> s ^fyt° 
ttrv^o w^fcfttc. i o^^zf^co^^WWxm^ 

yUA^irfcC S P (Chip SizePackag 
e), BGA (Ball Grid Array) 

[0 0 0 3] ft*OS^*ggO[el{&£tE^ icf^^ 
1 ) t Utli^fO 6-663 

5iC^-T a HI 5 tZ^-r X 0 ^^7 3^1^ 
I G*f-y*7l 1 [CAg^-^ h 7 4^g?Lt[Hl^lI 
7 6<offim7 5MffiKLfctf)*>A g-<-^ h 7 4 SrBMfc; 
U »Jh#7 8S: I 0^3/^7 1 t(EliKSffi7 

[0 0 0 4] If 0 r^^/W i- I C^3/^5r^ 

40 «£5fe#J2) ttt, ai6t:^^ti5^ 

03 6 2 -6 6 5 2^m<V£ 5 ^tt^S^-Y^-A 

tt»>t 8 2 S:iBI*.-C«J*f S»*tt*«»#SiJ8 8 1 * 

ir/^l— ^ 8 5/5^|Hj^L"CS^^B e 0^^ 8 

TIi:Sffi8 4 <oBBlc±IBa*tt3|«»»*JS 8 l tffr 

tevx^^z^mft^ v^^mnm^ -m^htix 

bo [0 0 0 5] 3 £ UTfi. U Vffl-ffcWflgSrSlK^ 
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[0 0 0 6] ccoJ;5t:, I cf ■y^Mt^icfl 

A±fc^sj?>x>r i c^^^m^^ y — k 

iN^7-Tir^> Ktto4?> WI&tfc^bT^s/ 

~CWc Q Ctl^WSMT (Sur f ace Mount 
Technology) ^t^^^IfeTIi, IC^r 

[0 0 0 7] CtlWU Xg<ZD@ffi£/hffle*ffc<E>& 

#fc 0 rc07y y7 p fy7 p lSi±, I C^7 P ^<ZV*V 
yMfS^ s^Zs-fU^y Ag 'Pd^-^h^ 

K • ■ sK^^-f (SBB) I Cf 7^ 

[0 0 0 8] 

m&GVy iffi«£*5^&Wb"cv^ 0 

[0 0 0 9] fi§*09 1 <e> J: 5 411i4^- x h& 

5fc«>M, i c^^^^yji: w<y y^ut, ¥±£ 

[0010] 4 fc. ffi3KW 2 fid «£ 5 ***tt»««3»»J 

£ KfiffllWl i: to BB <d«M f$*ii o~)fzi$) {zMW&rf- & ffi 
b&St^fte&^oTc:^ bfc a 



(7) 

[ooii] sfc, ft&m3<D£ oKuvmikffiffi&m 

±1 Urn) WTI-L^rf^fi^^i*. «frJlg&K 
[0 0 1 2] S£oT, **M^BWf^ _LlBfWSI£A¥ift 

tc, m^p p p^^®^p^{-^LiA^ihttfflgxg^v 

20 [0013] 

[0 0 14]*5SB(7)ili«(iJ:fttf, ^^ir^^ 

**7.f 7-*E^bfcf6»tt»JJg^»«fi^S:ia^b 

fc^ttWSJiSr^^ii:*^^, Xfem^p^XfB 

sffitiHiKssomffit*teB-&fc>-frbr±sEm^a5i!!i 
b^^fc. x«s««j^b*p*&b*dsei, xta® 

p B p{|lJ ^ ±fE&Kfi] ^ f^* ^ ^ & ifDUft b ft *5 . 
i-X 5 iSES^-BBfpSriElHlKSffifc 1 ^>7 p fefc t) 2 
0 g f j^Xco^pjE^i^J: 5 ^JBEb, AzUmM(DELt) (Dm 

AEt±m^>y^n Lo^L/^^ xism^ P w p^x 

S2[eIjiSS4ROPfl(c^-r5±sES*-tt*«Ji^XB2ite» 
ttflfJSg*®^bT. XIEIE-T-aSiPpfcXIBlElKSffiSrS^ 
bT±IES^fii^±l5*ffit±fai«IKS4g^±IS*ai 
SrS-SCftJ^iBc-rs J: o bfc r «t t f -5 S^SP 

[0 0 15] *3§M<7>M2jg«trJ:*ttf. XfS^^7°^ 

iEm^p p p^xtemfi^xiEEE]^£^coxfB^^ ^ 

b T Xf BS^-SB Sh & XI B Stg t¥*-f S bu ^ ^ 
XfBJfM$ttfc/^>74-, -ft, 20 g fJ^TcOftMT 
If J± bTXfB^vT'O^ ^ ^ a^O^Jtv^ESihi-^ J: 5 

[0016] &&w<Dm3mm\z£ti&, ±mm^m 
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5 — 9 0 w t %t*>5S 1 Xte 2 ffi^^Ett^mf-^n 

[0 0 17] #38W^m4ffi«t^J:jft,«, ±EH;£ftt^ 
-hE^ £ ft fcteSHittNK ©fftfr&SlflS $ ^ 5 C £ J: 

[0 0 18J #S^S5i«{i<J:ixil yj^iSis'T 
/vSrJFMU ±EffM£ft/~^Wi-£*-vfc 0 ^y-^i 

ft£Kih^3 J: 5 t-5fe«Sr»^5 i: t h Kfi^SSrEPSP 

u r _hta^< > ^ £ ±E£ffi^ ±fesffi t &&mm& 

JUS, iESffifllA^iPlRL*^^, jm, ±IE« 

*&&m t ±e&r«i ofij^?) aofft u * a* , ± fia« 

f a5p p p^±IS[H]BSSffi^ 1 'Oy&fZ 9 2 0 g f ^_k<£> 

[0 0 19] ^M^MeffifiKnJ:^. iiEfflrF-^n 
U ifB^B^fciir^Mtw, ±IE[hIK 
±S5**-tt3»«Ji^LT, ±E«rHfflp D D<30±E 

SrllDjRLft^fe, -btam-f ^p p p£±E0^&*£t-*PJEW 
±tem^p a pi:±fSEEi£SS^^^(^ftt-5-hfB« 

^-rs j: 5 ^ ufcs i~5 (D^-m^^mm^um^M 

[0 0 2 0] *3gejl<Z>t5 7 ffiflM;: ifttf, _hfE/< V^Sr 

±Em^ffl5 I a±^^"r 5 get - 7 ^ >- ^ iwi 



14 

«^±is^^>^^±fss^p n pco_bism^{c:^-r5 
[0021] ^^8iifatin v^^r^f 

/XxZm&V, i:E^££ftfcrff-A'S:=*-v tf^y— MJ: 

«^fcii:UT±iESf a$fpSr±iE£4Efc»«U, ^<7) 
Bf^^^P^^^fc^-zVi^J: 9±E«rF-fflJ.&eo 

fE[H]Sg£^ic/E^iP 1 id J: 9 J¥J5ELT-kEffi£c0S9O 

[0 0 2 2] *IP^9l«!aixfl ±|BEE^P1 
IJ20gf//<y7 p a±, ±IEEE^rP 2fi±S5EE^jP 1 

30 [0 0 2 3] ^P^comi 0JB«t-<tntf. «7o 
WIS:. 0B£S^^ffiX^^^n R p^IA^#it^^-a 

at. i:Em^p p p^±EiHisgss^±Ems^{M:g^ 

±12If fflinSriElHlKStglcii^v^fcfc*? 2 o 
40 g f «±oaDlEE*(r J: 9 ffJEE L, ±ESffic0S 9 CDSIIE 
4rm^*dse>, -bEmf-gPfpiriEielKSScoPN 1 ]^^ 
^6JiEa*'ffiaSJB<0±Eif6iftffi«rffiS:S^L-C N i 
ESrf-SKfp i: ±EElSSSffiS:Si^ U-C±ES^6I5p?i^± 
ESlSt±ElllKS«^±EI8fliS:««W{-ffi«S-f-5»^ 
Hi: 4:11x5 J: 5 (c LfcC i &Vrmtirzm*%l&<D& 

[0024] &mm<Dm 1 1 <tn»\ -hE»*s 

»«g03±EJtel&*t»fli^*6»ffilRS^tt^^^^^ 
bo ESISI7 ^ 5 -oS^iEtelSttlRS^tt^^^ v^Wflg 
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C05-9 0w t%-Cfc£fgl Otg^Ett^Wflffifp <D 

[0025] xftmomi 2nm^£i%it, ±Es*tt 

»tttJSS:*i#ftt i: S:«i S J: 5 I- Ufc* l 0 

[0 0 2 6] «^c?)f 1 3li(^J;ixfl ±E^*tt 
3fWiw±Ett»tt»flitt»<*-efc5, ±fBlft»tt#Jlg 

MffEtt ±tsimmtss & ^mmt-t z> mm t &« 

[0027] 4S«i-J:tttf> li^o 

gfi, ±ES^ffii&£±E0j&K«O±Em«{;^afi 

ad l t ±e^ > :/ ^ ±es^ ±e®s t & &mm& 

SrBHfcLT. ±Em^p*a£±E©BS«£8^LT± 

Ee^ffip n p<o±Eeffi£±E0&sffio±ES«£S« 

[0 0 2 8] #3£93<7)SSl 5 Sliding ±ISfwg^ 
v^#-r5»«t, »£^*5^-ctt, ±E»^rtt*«K 

[0 0 2 9] 6flg«fCj:tL«, ±E&#- 
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[0 0 3 0] 7ffi«{^<fctttf, *£«:7>f 7 

io mS*(Hl[6S4R3t«S^fii(rft!;0^t-J-S3SB£, ±E 

-7 y 5 ±SESfio±IEtffii:f ritLt ^if 

Ba*Eto±ffiSttlcfitB^te*UT#«Ef SKfit. m 

^umcmm^tit^y-/H^x v , ±Em^-a$p°p(o±s 

SgS^d/dE^P 1 9#JELT±KS«<DR0toSjE 
SrfT^***^ _hE^^p p p£±E(H]5SSffico^i^ft 
20 -rs±E*6»tt»Jig*®^U, ^^t, 3r^B#K«, ± 
EJOJE^lS:±EJBE*P 1 9 i&^JE^l P 2\Z]&T£^X 

|p L*tf* h ±E®^S15p p p t ±ElHl3S£«^m^ t T±E 
*^afpO±ESffit±EIelKa«(^±E*fiiSr««;» 

«^*fp<z>*KKB*««-t-5o 
[0 0 3 l]*^^18iiiatlfl ±EJE^P 
lfi2 0gf/^y/Hh ±l£E^P2fj:±EE^P 

i <t? i/2i^T^-r^^i 7ffi«{cE*fe^«^-aip B p<^si 

[0 0 3 2] &mW<Dmi 9ffi«6^J;tttf, ±E*#S: 
a»Wlo±Ei»l«»fll^Ba^S±E46«7-r 7 -to 

3 /i m«±T*fe<5 r £ t t5l 1 - 3 

<OV^^^ffiSScE*<Oil^p!,(0|IS^ffi*t&tti- 

[o o 3 3] ^mmcom2 ommcxti^ ±e^*^ 

*WB<o±EI6»tt»fl§^E^-r-5±Eftl«7>f 7- 
5^1-3, 19 ^l/>^7D^Jg«i^E^c0fl;^p n DC0 

[0034] ^mm<om2 lmm^xn^ ±mmj>& 

*«»<0±Ete»tt»JiB(cE^i-5±E*S»7 -f 5- 

S7^7-T + fcot, ±E'>#< tfc 2ffiS<^^fl^^ 
7-co5^o-^fflE*^^7-^±&3KMfi, ±E'> 

*< i t)2SI^S!7>f7-^ 5 4 
7-^t^2§^_hMoTV^f 1-3, 19 

go [0 0 3 5] *38W^IB2 2»«^J:nHr, ±E**tt 
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7 — <n o ^—^<Dm&y a ^—n 3 M m*fflx.55p*& 

*)(^(ft*©il7>f 7-11 3 m mJKT^ W8S*»o 

mi- 3, 19 ^v^T^^ffi«(-SE*^m^a5ia^ 
[0036] xmrnnrnz simicxn^ ±mmjf& 

[0 0 3 7] #SS^2 4i«l:j:*itf N _bE*#f£ 
[0 0 3 8] ^m<om2 5MM^£tl&, ±E**«= 

[0039] fc&m<nm2 emm^xti^, ±mm^ 

[0 0 4 0j*g^l2 7i«{:j:llll ±IBM*tt 

[0 0 4 1] *36W^IB2 8«««cittfi, ±E*#tt 
*««fi, ±E» 1 »ISSfiD-L8B» 2 fflitil £ f±S*f« 

E^l»J!iSt±ISSg3»JJ§Sfi, tiiW, -bEH^ 

SB.fDt±ESffi{^tti-s^2 e<ii«^E«ws^-a5a 



(10) 

[0 0 4 2] *JgW<o»2 9ffi»tcj;ixfi, _bE«^«$ 

»7-f 2 o w t %*ai:ts-^ ±um<D& 

[0 0 4 3] *5SW*>*3 o««t-J:;ixtf, ±EIlf 
BgiBS TJf±E« 3 WflgJB^^^ix^, ^<o±E«i«7 
o-i^2 0wt%»t5-^ -fcEfg 2 ttfflgJi 

f«C0±E«iaS-7-<7— ft*5 2 0 w t %£1±-C£>£?g2 

io 8ffi«^E*^S^SBf n o|l|S*ffiS:gtt1-S 0 

[0 0 4 4]*^^3lii(atlfl _hEH*tt 

3, 1 9~2 4<^V^^75^ffi«^E«^«^iatO|| 
[0 0 4 5] ^P^Og3 2lI(a^ liEft^tt 

20 »/r(rx*iSPBrft«^ft< *S J: 5^Lfcg§3 UK: 
[0 0 4 6] *58WOS3 3 jS««c<tttfi, JzE«^aJ 

*\ ±ESSt^«-rsSP5>-C«, ^^co^t-^f 
12 5, 2 7, 2 9, 3 lOV^-f jx^O|gfllJcE«^S 

[0047] *aswo^3 4ffi«^j:*L«, iiai^ai 

30 fpt^Stti-siEflMgJS-eii, m^gf$ P p p^g^/Bv^;ft, 
±ES«J-a«i-5±E«JlgJi-Ctt. K«3c® 
^51:1^2 6, 2 8, 3 0, 3 2 0>V^*;ft,fl»£)lK8S 

(cE«o®^p r pco^^&^^t±t- t -5 o 

[oo4 8] 7tmm<DWZ3 smm^xtiyx, _bE**tt 

»®ifi. ±Em^-gf5«rpXfi±ESffic^v^-rtt/^-^-^ 
S»"t"5SB^^, ±E«i«7^7"-*ia^L4v^J:3tc 
LfcS 1 - 3 , 19 — 24 <75t ^»<^li«fCE*<OS 

[0049] #Lmm<om 3 6 ussiM^aur. ±es^i* 
mmmft. ±Em^-aip p pXfi±ESffi^^m^^"^ric 

Sttr5ffl»^ffiBS^*o±E*6Stt»JJgtl^— 
UttWBBlciESSa^ w 7 — SrSB'a Lfc^ 1 mmm t , 
±ESl»IIJB(-ffittL, ^o, ±E«1^^^7-S:SB 

[0 0 5 0] *P^)S3 7|S!a^l ±E**tt 

^m/i^, ±EM^-^rfp^t/±ES«^^n^sfi!fe-r 

50 ±E^^^^-*ga^L^v^j:5^Lfc^ 
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[oo5i] *¥&m<om3 smm^xtift, ±feii*f£ 

So 

[0052] ^mm^ms 9WM{cxn^, ±mm-=F$v> 

^7-£g2^Lft^£5^-r5---*. ±Effcw 
C0±fS»l«^-f 7— Ow t %£A±-Cfc5fg3 7^ 

[0 0 5 3] ^^)l4 0litatlll ±fEfgl«f 

±IB*S«:7-Y y-S^2 0 w t%J£JLt-Cfc5f&3 8*i£K 
[0 0 5 4] *S^|4lS«l:j;ntf, ±IES*tt 

S/SStuSSUfflflgJI^ ±3Em j F-BfJiBii±IE*S<?:(!0 

> 2r«;L5S 1 — 3, 19 — 24 <7?V^n**<Z5|iaS(Cfa 

[0055] *^m<o%A 2mm^£ti&, ±tE**tt 
1-3, 19-24 (D\,^Tftfr<DMmcmm<omi L: && 

[0 0 5 6] *^P^^4 3ffi«(-J:tb«, ±fE#Urf£ 

fpj^oT, ±ffi*i«7>f 7— fid*tfc*Jw*J>4< ft 6 J: 5 
tcL7t^l — 3, 19-2 4<Di^1rrifr<DMm^UM<n 

[0 0 5 7] #38W</>»4 4ffi«(^«J:ntf, 

'>ftl^5^L;fcIU-3, 1 9-2 4(Dh^n^(Dm 
[0 0 5 8] &?tm<DM4 5ilCJ:fbH ±15**14 

^m/i«±tBm^p a p^i£^^^±iess^is^^ 



(11) 

J EfttSEt/CUTia^$*t5<}:5i-L3tM4 3Xti4 4H« 
[0 0 5 9] #3ggi<7>g§4 6ffi«l;iJ:*U^ B^-fflS&CO 

S^Sti,r±S5S : ?Sl5iHi^±IESffit±ffilHlKSffi^± 

io ±fem^p p DX^±fes«ov^^^^-*jcsM-r-5a 

[0 0 6 0] 5fc«9jco3U 7j»«SMJ:*ttf, S^p^co 

S^StbT±!5S^ffl5fp^±!ESffit±ffilH]KS4K^± 
sE«aSr«««J(cSaKLT*5*9, ±ffi**ffi*«JB«, 
±f2m^p R pXa±fES^OV^^^^-*i-^-r^^ 

±E^7^7-*E^Lfc3U*Mglii:. ±3EgS 1 » 

^ v -g/^ft v ^Sfe»tt»JJg-c*jS: $tL5!2 Wflgjg £ 

[0 0 6 1 ] ^^4 8|ifail}l ±IHS : B : K 
£ft]AP LT±f5&^ V y i: ±Effi£<0±ffiilti <t 

±IEm^p 3 pO±fB±®j|i|^^^Lft 
dSib. ±lES4R!BIJ^e)JD«iU>t^ib. Xtt, ±ffi 

30 S^d^pW t ±SSS««JOM*?5^j!iPl!ai-5 £ 5 ^ bfc 

^^I4 9M[:<}:W1 f 1-9, 19 — 4 5, 4 
8cDV^^^^^I'ffi*^m^^p a p^ll^*fe^j: 9 

±ffi«^a^±55S«^^s*tfc«^aia^=y h 

[0 0 6 2] *5SWC0^5 0ffi«(cj;ixtf. ±E^>-y 

o # x a toj t c et <9 l / < > -f X *> 5 m i - 
9, 19-4 5<Dh^nfr(Dnm^mM<vM^&<Dm 

40 [0 0 6 3] %gm<n%5 iffi«tc:J:ixtf. ±ta^>y 

<ifeo#X«fP»J(- J: *3 J^fi£Lfc^>y-CS>5^4 6 — 

[0 0 6 4] *38WOjR5 2*«fC±ntf, ±f^*tt 

Jig(c, ±l5^«^^7-^¥^*feM<fc?>*:#v^±aii[S 
SrWi-S»Sfi^*SE^Ufc®l-9, 19-4 5, 5 

so [0 0 6 5] *iWO!5 3tt«i-±tttf, ±fBM*tt 
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^^ir^mmn^^m^^fcmi o-i s^-r^ 

[0 0 6 6] #3S9itf>*5 4^(CJ:^^\ _tfEM*f£ 
fl£^£^S^£^U7tfpf4 6 — 4 9, 5 1 

[0 0 6 7] 

[00 6 8] (fg 1 *«5Jgffi) J^T\ i jas 

^ftc^BSrig 1 (A) frbmi 42r#H&Ufta**>!ft 

[0 0 6 9] £i\ *«^C0»l*lfiJgli^^5lHlBS 
Sffi-fO i c^s>:/3£3£:frffi*l3l (A) -84 (C) 

aiMae (a) — (f) %m^xm>m-rz>o 

[0 0 7 0] Ull (A) (Dmrt^u^<0 — fflX'&>& I Cf 
^7*1 M&l^T I C^^^l CO A 1 K*ffi2(i!7>f 
t^>r^>^t^J:9i3 (A) ~i3 (F) ^ 
J: 9 ^v^ 1 (^jE«Si) Z*Wi&*Z>o "T* 
13 3 (A) ■C^'C*)5^t^7y-9 3i^ 
^tti L/c 17^ t 9 5 ^Ti8(^^-^ 9 6 U ill 3 

(B) X9^f^9 5^t5^rtt s 7y-9 3£Tt*l 
9 6 S: I C ^ ?/ ^ 1 ©SS 2 U t * 
f&&/^7 P 3(D^£ffMU i3 (C) -CE7^fir9 5£r 
T*l:25oo^t^y-9 3<75Jb#*BB*6U H 3 
(D) ^TF-rXyte^mfeMO/l— 7*9 9(C^^b°^y 
-9 3^r^®]$^r[l|3 (E) t^-ri5t^^<v^3co 
±«BMi*ftaS9 8^MU 5l^"fe^5Ci^J:!!)iai 

(b) , 03 (f) t^TF-rx o^<^3im^rr^ 

fc^fi, mz (B) X*V«( J r 9 5**-* try y — 9 3 
-e^^V^LT, ^-^fc°7 y-9 3^±#$iJrT±^(C 
3l#±frf S^tCi 9, &JR*K W;ttf, &CMir 
i) 9 5 &*ift£>0ll£ UTJ3\ ^X, T/i^ = 

LT#I7^ (Am kL,xmMHrZ> 0 ) SrSItt? 



(12) 
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5, El 3 (G) O^^^V^ScO^SrJBj^-r-SJip 

^V^SSr^dELfctftffiSriai (B) ^i" 0 
[0 0 7 1 ] Z.<D%^MMX\^ &WM2{Zs< 

5<b£. S*tt*«S^-Wi:L-C. *;*rtt=3«IK (A 
CF) ->-H0S:^^t«)T*fc5„ rco^tt 
MOW, »*tt»«tt->- M0 *r«fifc^- 

1. 0 /imi 9/>£V^0. 5 /imttSi:#, S£«:7.f 
7-6 f (D^(D^mmX3 — 5 MmSfittS, ft 
*tt»«R^- h 1 0 E^^tL5±tS^m^ lOat 
IT, 3/ strife Lfct^S:ffiv^ 0 c 

c kfrx^xm&mx$bz> 0 

20 [0 0 7 2] HEflfif 1 Oa ttTf^ Zh^fr^ 
L< fi, _blE*®a^ 10a 1 0 a - 1 

&^=- 1 0 a tm^ti&^kicte *) , 8IS«)lBffl^© 

y 7 u zmmmizttir z>m&&fa±-tz> c £ 

[0 0 7 3] cicoj: h ^ftfc^SH^i o 

30 ^co<> tt^ms^f-i o a (Dftmtomn^mm*— h& 

»10a-2 ^HfJ 9 £ £>frT*S&^-*ft: I0a-1^ 

ffl^i, iSlISP^E^/J^l/^T^mS^l 0 a* 
40 ^rOJ: #te^±^fttTli3, 5 

^iClittSS^o- kfrX$Z>tiftX3bZ> 0 d 
aSSffi^ 10a Mtfu ^^^C^fe^Au-N i 

bo [0 0 7 4] 8c{^ 01 <C) OlHlKSffi 4 tOSfil 5 ± 
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\^ mi (D) \C^irXoiC % I Cf-y^l <D±% £ X 

f ^BB^*ttfc**-tt»«K^- h 1 oSrBEfiU «|x. 

8 0-1 2 0TC^^:feixfcftS#i1'^— {^X 
itf5-iokg f /.cm zs^cojE^j-c^^rtt^SJK 

h 1 0 4raffi4^Kw-ts <I c<&«, mjj'&mmm 

is— b 1 0^aS#W^— ^{BJ(C*f3^U^Bet-BEfi$^ 
tz<D±y<u~^ 1 0 g^ri!j^i~C^(wJ: !) Sffi 4 <£> 3Ji«i 

leassST-rSo dco-t^u— ^ 1 o g *3\ 

t$fcftO*)O-Cfc$ 0 CCT\ 01 (G) icgl 
(F) (75-Gffi$>*Sf|55J-ftiicte*:UT^-rJ: 

^^4Jf©iIS7-f7-6 f *3»igttt«Jlt 6 mtC^ 
¥Sfb L ^#J/&# ^MJtiMLfc^^^^s bt^ 

tim&mm (w^tf. ^7x=uyf^7^ k (p 
ps) , ^y^-^h, »f y7x^L/yT^f 
w k (ppo) . xfi, mm&*&&fc&mmiz.m 

co^. *Dl^^fPltLTe^Sl^ii:-5C^(Cj: 13 Sift* 
[0 0 7 5] ftM. Ell (E) RTimi (F) t^Stb 

^n«mw6 0 1 (d^(db^ hivt^m^y s ^ 

b I— 6 0 2^P)Kift)#too, K I C^^/^l 
±IBhiTXST**«I * * ^ - is 9 _bt^"®^ $ thf^m 

«4cO I C^S/^l (OSS2^^-r6m®5±^\L® 

iga«j^*ffiffli-5„ m*-&. 021 (c) {c^-rj:5 

K5gb< &7> K'<*->-S\ m^-aSp p p^"®^6 0 0 
WStES»ffl^7P«7 6 0 4-CgSKL-C, HI 2 1 (D) 
*fJ:3M^76 0 4"C#?>tLi^iB^fe6 0 6SrS(-, 



(13) 
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IR4 0ffiBSrSiai-So — *\ @2l (A) 

6 0 8Xii[HBg/^->'£ i <z^yfm{tL 
fiBB*^7 6 0 3-CKISlLT, HI 2 1 (B) t^fJ: 
5(^^76 0 3 X'&btltzMfo 6 0 7 I C^- 

S/^l 0±EX Y X Y Ififfig t X YffigORfi 

(w*H-S(HlteffifitS:BB»LT I y ^ 1 (OfitfiSrgB 

~t\ I Cf77°l OSffi2 755*fjS:i-5Sffi4(75«ll5± 

tcfim-TSct o fcffifi^biirbfc iia^S-frbttfc 
S^^-/^8t-<t D I SrSffi 4^^-50 

C<0<t^ /^>:/3f3£4£4 cOflE® SiiT^^T^ togl 
gfS3a^HJ4 (B) 3&^EI4 (C) (75rt<^L*^ 

fcH!2 (A) ti*bm2 (B) ^ra«^^WHJ6Jgffi{^Jo 

tt^o ^fc. mimmwmx^i,tim2 (c) 

>^3 ^IffilSs >^it^^bTV^ r ir^J: 9 , 

HI 4 (C) 0«fc5t-^-f^-r^J:5t-i-5a C 
(DtZ. HI 6 (E) (d^-r J: 5 h 
1 0 tpOSlS^ 1 0 a ^WJH^-/V3*^4feJR^ s'^rSr 

|[f 1 0 a/i^y^^I^f (Dil^},:^ |6 
(D) (^^^9^. ^>-^3^>SffifflcOfl:ffi5^^l9 

&&X oteffimZMfLZz tM^t-fcS, 
Sffi-Ct>20 (g f /^>^l>5rfefc9) Mgibt 

*-&offi6tfi tmmt<om^(D^^7x r> 2 0 ( g f/ 

^^^l-5rfcfc!9) *iT1ifittlll0 0mmQ//^ 

y J, x^o±^< #oTffitate^*# < * 19 -rrr^ffl±Fp^ 

JH^feSfc*. 2 0 (g f /s<\s-f l ^rfcfc!?) 
fe^wi:75S^f^SbV^ct75S^S^^TV^-5 0 ^fc, HI 1 8 
{^fi, 8 0 M m, 4 0 ^ mc0^tu^:*^c0^^cO/<>y^ 
affiW S t itt£ l-S<5 # {f iSft co m v ^ b 7t ^ 

^^T$>5 0 C^b^^, 4 0 n m£l±<D?\-&(D/<>7>X 

bo §:tWSL<, 4 0 vm^ffi<D9M£<Ds<>?*x*n& 
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* tV ^-{b £ £ t ^ ^ > 4 0/i m*St £ ^ $ < 

or, I Cf ^yi^Lt/^/3li:W5f® 
ft{£T*2 0 (gf//WlWc^) £#3? 
t"T5^^*f4bV\ -bfS I C^y-JX ^tt^vy 
3ffl!l^BljDi-S^3L^±l8tt, ICfy^l, 

or, ^^ft^fmoo (gf/^y/iW: 
9) Jil 5 o ( g f//^ufcfcD) £@x_ 

V^*&iESW*!l«7>f 7— 6 f £te/BLTt\ft,fi, 
[0 0 7 6] ^jb\ #J8tf?-5§-l 0 s fcfc, m*^* 

r^5o 

[0 0 7 7] #3b\ t7^ ^ t— ^Xfl^/UXfc — 9 

<to, ±lstiixar^>^ , 3^mil2±i^M^rtfc i 

CfyT'l^ ±fBmjXar£pil^ti/c:S^4(rMUr 

icfs/^i 2 jc-t 6is 4 corns 5 ±.\zm 

l (E) tc^i-J: o tcfeSir&J: 3 l-ffifi^friSr-rsffi 
S^fcH£XS£, ttfr&fcH3:Lfc<0*>iai (F) (^T 

m&mWs mz-ti, hi (e) ^s^^*w/±s^ 

9£Mtt£ft±£^£/c#>, ±Effifi^*>ttXgfcJ:EI 5 
(B) (AteB^iHSB^fi 1 ^ ±|Ei¥JEg^XSttia 
5 (C) £>«£*«-T?t5 i5icLTt)J:^ HI 
5 (C) rfi, ^Stt«:fpJ±$^Sfc*. 2o^g 
fi8S:^ttfc!3, lft(D[H]^S^4C0 2^gf^|l^(^ 

[0 0 7 8] ±fB^t^TfS^^W^(r^^r, EhIS§ 
7*ffi»S#y-f S KWJJiKtK, FPC (^i/^v-^W 

ryy fALivHj t uriE3E$nTv^*)!i^Jis 
[0079] r^o^s«4«, mmm*?. mm. *ox 

r^^v\ B5 (A) Mi5 (B) ic^-TJ: 

5fc. Witf3Bl0^mJKTJ-l«B*<x5J:5t-¥fT« 
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[0 0 8 0] Sfc, IC^-^^lfi. T^7"^^®C0^ 

fc*3 2 0 gfWw»t ^ST*iDBEi-5 ' t r\ Sffi 4 

io r#6 Q CO I Cf^ 1 (DRV) ^ ICf^/l^I 
S i KftWSrJgjS-T 5Rt-±U5rtaw&* 

mm-diti^irMO'O? 3 ^xs/C-r 5 c rfRgr # -5 
J: 5f-4 So 

[0 0 8 1 ] :^ it, iiiKa«4<^S9^aijEA^ 

<Kffi"C, ^tff 1 4 0- 2 3 I Cf ^7^1 ^ 

20 #~ 2 o nm&wiB ^ti, c (^^M^ii mo 

^r^ft6 J: 5*S6»tt^bSo »SYbffi»J!g6mco 

f^^^yt^y-/W8^_h^i~>5C tic J: 9, JafjSJIg^ 
30 r c^^^i tS*-i*#«JK->— h 1 oco 

aStt^Stt-ffiTUr. h l OiiSESj 

t4^r^u\ 01 (F) (c) ic^^tt5J:9 

$tL5 0 ^fc, lHlS&SS4iPJJ^^^^v ; 9^ t 9 a 

[0082] K1-*U*. S^ftitlv'- h 1 

0tc#m&^ 1 0 a co^H^J: 9 h'l^^¥-%l%L&<D 

$ot^ IMiMv- h l o^^ti^SSt 
[0 0 8 3] _blE^ l ISJEflgflgi^ i*Ltf, Mft:ttfB§ 

6m(Cga^1~5^^^ 7-6 f t LtfiS^l 0 a 
^SB^-TSC irECJ: 9, Wfe^ 1 0 a SrPl§i~ 
bo ^^^3 tS«4C0l;lS5 t©ffll:*tfi^l 0 a 
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^j**ttSo z<Dt*. mm^$my-( 7—6 f 

[0 0 8 4] (^2Hlfi) gfei^ #35W<0»2^Jfc 

mmJjfe&TjmmRvtiitzmmjfm^x y> ±se icty 

[0 0 8 5] ^tD^2H^ffi(c^^rfi:, Sl*t» 
oscia^i-5M«7-< 7— 6 f ojm^*j^£r±iEJ6Sf£ 

5-90wt%HT, —JE&T&%:h<Dk VtzhcOXh 
Z> Q 5w t%*lT1i«7^7-6 f 

?),»l6ISt'll2 0-4 0wt%, s/^StRi? 
li4 0-7 0wt%^»*U^^t)i:, tf7 3L7$WIR 
■Ctt2 0wt%S«-et)^- h*tJh#J^«»9R»«*36» 
4 9fiT$-tf5Itm, »JgSIE(;i:fc^T^*0Sfc 

[0 0 8 6] ±f2LfcJ: 5*S-^»J^«l«^^7-6 
f Sr«M{ttt#flgSr*tf»*tt#«BI[^- b 1 0 f^IE^ 
■T5 r t iz. X 9 . »*tt»«H^- Mo <o}RMfttt» 

iST^^T I C^yzfl £&K4^g^{f*fii*£lRj±£ 
^:i:^t't§ 0 S«4cow^ft^^r, f» 

»*Sr*£-t-5c:t^-C#So SSW^ 7-6 f 

co ^^t-ij i=^f¥7E 1~ 6 o ft x , <ft5 

[0087] si ^ife^ffi&^m 2 mtmm^^x 

[0 0 8 8] 01 (A) 30^01 (G) Xt^0 2 

(A) -B2 (C) , 8iit5a6M0 7i:fcvt 

»»SU6 b&®&mM4immj&irz>^k^<>\s^xmw 



(15) 

Lfc^x rftf£lB^£ft5fc<P-C«:&< . (Hi 4 (A) 

xnmiA (b) i c^^iffliwe/s 

£\ WK. l»a^tt»JigS:-&tfS*'1*a»Bffi^- MO 
<7>*^Ci«\ l O^tHj^S^PiR^ 

9^bpjHBt-saastbfc-fe^u— * 6 a tth^ ^ 

-i>2 0 1 ±<D=U*t£! ¥<DW&fc 1 1 7l£R3f /X/Hfc 
if««:l*ffli*r 2 0 Of^J: 9f£f££ft;t I C^Xl 

[0 0 8 9] (Sg 3 H)£7g|g) &tc. *^c^fg3|fe&& 

/i/0ij^tf^^a*Ei6 (a) ^me (o x 
t>-07 (a) 7 (f) ^/B^ria^-r^ 
[0090] cco^3^J6jgffi-efi x mimfaftm^te 

20 ffi4|cBAf9#^5f^:to*)^, 0 6 (a) 

(A) , (D) fr^-TJ: 5 »*6ilg(0-«tt 
T^*K^^**tt#WRJg^ffiSRBSfktt»*#j6 b£r 

S«4^»«i-Sc 

[0 0 9 1] SKf^ IH6 (A) lCiF-r£*>\C mtfc 
tt^IM#UIMfflM{t:ftgfi 6 b SrtelKStE 
30 4±(c N HI 7 (A) l^-TJ;5*3Sft;/E-en±tUa^SJ» 
£=ft^oX«^®±Tffi^i-5 2*-|Bj^»»pJtB>5i7 ? >f 
^^y^5 0 2/^'ia5M, XfctepJBU, xne?t 

£ c &V^T\ 06 (B) <35rt < t— ^ 7 8 a SrrtJSU 
13 6 (C) coi^i-^BffttlK, ^W5B^r- 

[0092] xtt. «»*©a*ttai«i»gjSffl«iwi: 
its#SJ6 b^tttt^i&v^^icfs, in 7 (a) tc^-r 

9 f^'O'tb 0 2-?S4E4±«O0f^ffiS^?S 
40 ffO?R«<fctt«5#j6 bSr^Lfcco^ ^{kttSS 
»]6 b^tt^ffi^fe^(^g?^trS^±-ej£:^{9 x 0 7 

(B) lz^~r±vteW:nkteZ><, %<nm, 07 (c) 

a'/^toj: 9«S^15 0 5(cJ; t?± 
fBS«4 ^^5 0 3ft{ZAtlX^ ^P503tOt— ^50 
4 ^ J; 5 ±IEtt**^fcifti»tt»fli^«#tt*!W{ktt» 
«^J6 b&ffik£ltZ>Z.k\c£ 5, *S^fk, 

[0 0 9 3] Mfrtt<oJ4*-tt*««SJ»ricffl«i8!{t: 

tts#^j6 b<D*&i$itim^m&iztz y 07 (d) ^^-r 

bo r^^^>t5 0 2T*S*R4±^0f^fitaf-?K 
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#J 6 b c03tett^S5V^fc»(^ g «(-S«±T*Jfi:^ ^ ft^fc 
B7 (E) , (F) !:^ti 9 ^ ^^5 0 6 
-QW-h^mft-fo EI -7 (C) {C7jk~t£?{c^ =x 

>-<ir<oj; 5*«S^fi5 o 5 tci 9 ±!ESffi4 ^^5 

0 3l*ll-A*V(\ ^5 0 3 COt— * 5 0 4f^£ D ±iE^ 

[0094] rco <£ ? {wS^tt^SKJK^ffl^BlftttS 
MM 6 b t # fRMfttt«*»J 6 b 

fkttW^^^^^fe^co 3 0 — 8 0%<73?a*-e*>5 8 

0-13 or-tWEi-a. ^a-fbtt^flgo^^ 

^«5^0 3 0 %Sflr^fflJ[ T*?t 9 c r co J: 5 t-*RS!ft: 
14«fl§<73^7^te#^3 0-8 0%<hi~5Si^, HI 

1 9 (Dmx&mmmiy- v-<oDmumtK^t<D^y 

8 0-1 3 0t«oeirt45)« N III 

»x_;h,tf, 8 0- 1 3 0X;<7>«EBrt^&K*?>J^ «SfR8 
U: J: 5 ffi^ttWflgfc £ itf^sK^ v-atJI&tOfifS* 

&i 0-5 o%s*^Wi*J-e#5o-e, ^x^coic^- 
^^ffi#^»^raB^i:4v\ -r*t>-e>, ict 

[0 0 9 5] ±IEjtS®fctt«*ffl 6 bft±|ELfci:5(- 

s*ft^fiBf^wiov^T±!^^R8!^littS**J6 b coxier 

iftftXSSrfuaSDXSt tt«)fTo-C*J#, rco£ 
XX *)^Stt^iB< 45o Ccomcoxa-C^, SUBMbtt 

1 x^I 2 li^i^l^ttf Sl^- h i oSrjfli^s 

XgirH-<7)Ig£fT5 0 ±fE*@^bXSS:JDi5C 
S*ffi*mJK^- h 1 0 ^ r <!: , 

5S^tb<KLT, S^4cottMco^S(cffi^co±#^ 

[0096] (m^mimm mc, tmbw^suh* 



(16) 

S 4 ^ffiii^i i Mil icf^ 
i Srss 411^1-5 #a^ip^-cs#jSfcPnjp 

LTs ^>:/3 SrU^y ;&SWSi:T2 0 

g f WT^S-eJfJBEUT. ^O^^co^l^^^ 
l^X V±Z.frlifa'<is?Z<Oft!&<n*y# (t^) 

^itUT I £Sffi 4^*8*1^ 

C£t?£>£ 0 I C^y^l SrStR4 Wg^StKftSfi, 

^&^TOpur±iE^o^3 ^±ias^4co±ism 
xn, ±mi c^-y7 , imk±tzmmm<DW\jjfj*h 

20 [ 0 0 9 7 ] r co^ 4 HJSJgffi-Cfi. «8*f»«f fcttW 

3f#]6 b^XiELfcj: 5K#B#ffc£^fcfc^&a«4 
^Wtt^^J6 bSrSffi4(r^U*Hft:>ft:Sii: i fc 

■Yrt^T't >-ytmm^m3 (a) -03 (f) cor^ 

# KifFf- J: <9 ^jR 9 5 O^feS* ^ J; 9 .i?— 
^9 6WU CCO^— ^9 6^^rtt°7y- 9 3 

30 x % mmmm 5 ^^^^h^ l tjk^e $ > y 3 

icfy^i8:ifi4i:»tt5o ±ffi r«flc 

0**tt»«R^fflfRfiifttt»»#j6 b Sr-fcffiLfci 

iatSlRli:fc©-c*>5o cco£#. El 2 2 {^i-S^ScHl 

iP^S 6 2 0 iC^oV^T , f*)/^ t 6 2 2 Id J: 9 ^^^D 
40 I Cf cO±ffi^^^Tv^y >^6 2 

^•y^l S:±fiElH]SSS«4i^ 1 'OzflbTz. <0 2 0 gfi^ 
so ggSS 4 <OM^«-rs±3E«*tt3|«H'>- hi OX 
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nmmmmmms b %±umz& 9 afttt, ±ie i 

C^y^l t±IElElKSffi4S:^UTi^«ffi2 f 5 £- 

«^»^js-r5o «*5x s^sfippinisee 2 o(c^5 

±3E£JRg^B#^ ±ffii C^:/l cd±!£±E«> 
Xfct, -hiBSffifll/i^, Xte, ±IE I C^yzfliM 

rtiKt— ^ 6 2 2(^± 9 JblEI C 

{ffl^fc(eIKS4E4filS:^7 L — ^9^fc—^ 9 a (d£ 
mLrtcV, XH, 1*1*1:—* 6 2 2 t*^ — ^9<£>fc — 
* 9 a -bfS I C^y^lffllJi:±IBStgffl!lWi^* 

[0 0 9 8] ftii, l^>^fcfc!J20g fa±WjDJ£ 

nS«»^4i:i:<<45^ K^-C#*<fc5fc 

— Soffit"* 1 ^>:^£>fc9 2 0 g f i^±cD^DJE^ 
5 0 g f U-th-f&o 

[0099] ±mm4m^mm^xti^ ^3 

[0 10 0] (ISMIi) ftK. #389l<0»5jafc 

mm^feRi?mw&Tf±mmmjrmz.£ *> ±ie i c^y 

^ a -/V«^tf**fl«fiS:B8 (A) -B8 (C) X 

tK®9 (a) -a 9 (o zm^rmw-fZo ms^m 

[0 10 1] ±|5bfcJ:5t-i Cf-y/l±^lS2C 

SSigSffi (^^>7 P ) 3£JI2/SL-C*53\ ©ESSIE 4 Kl 
f3\ 08 (B) , 08 (C) , 09 (A) RX$m2 3{Z. 

<D^y- bft<Dm*&mW&is- b 1 OXfiSKftttSS 
Igv— h 1 0XttJ»®^ffil*«»J6 bcoj?^, -£co&: 

^1-5. 02 3coi^^#{^^g6 4 o(cj: 9, m 
4 z\zm£mhti%$m<ni/<- F«^iMiii>'- 

h6 5 6^ -t<D$J 6 5 7 ffi^lfyjJtlhfrlzMft 
X\ ±T<D$ 6 4 1 ld£ 59 % I C^y^l^lSSc 

com® 2 <0rt«»3f »A/fc*>:»5j£JI?^^«^-iSfeO L J: 9 



(17) 

£D^^ttSll>- h 1 0«\ rtlt-^ 6 4 6fffe 
JPiaS^IAO^^s/ K6 4 2 T^»#fl^£*LT. ± 
lEID&gKlg 4 (Olg 5 ^Wihtt^k-WM^ *) tttt £ 

5 0 /<y/3 t[i!&Sffi4WBl£5*{£B^bi* 

U 08 (A) W@9 (B) [Zijk-TXo^^ 

a t^J; f9 JDfSSS^fcg^y— /^8*CJ: 9 I C^y^X £ 

(HlSSS^4{^DJBEffJBELT. S« 4 9 ^«jESrl^)B# 

io 5iM*iiy- h i o wxmmtvk&mM 6 b *a 

flrf-3o c*>i#, «#*fe»«Br>- h l OXttlRSMt 

T^enfc^J: 9±IELfcJ; 5M«cft;U 0 9 
(C) (D^t <%&K>ttrtbnfcXtemin£titcfemJ: 9 

tt^m^^- h i ox«*a^ktts»»j6 b**SiL*m 

s iii ^ icf^l tlHlBSSS4Sr&^i-S^t{->a: 
5o I C^^/^l SrifJEUr^SSI^y-/U8Sr±#i- 
5Ct-C, I C^-y^l tmBS4E4<omH5roS!^^ 

#jsg<7?sjStt*p|RLTi^-5ra(rii^ ^s^_b 
30 Tt-**tt»sjffi v— h i o x&m%fc&mmm 6 b ^ 

[0102] (*6mJ6JKffi) geil^ic^ 

W^tf**friSfi*iai 0-01 lSrfflt^RWtSo 
^^/l 0 3SrIUBSaiR4 0S:ai5^Xu-cm£*^fc 

[0 10 3] i6M»toV-Ctt, 010 (A) Id 

9'f^tf>7*'{ y?tmm^&B 9 5 &m^x*/--? ^ 
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-f^&Q> d -B ump£D^- /V9 6 a £:J#J5£b> CI CO J; 
5 t^fiK^tLjfciS^* d - B 6 a Sr. 

^f^t°7y - 1 93C093 a t*tft^77" <2> 
DM^-^BSd-B ump(Dl/2H3/4 £ & 
5 j:5t-^— 6 a SrjsKJKU, El 1 0 (C) t^-f-J: 

8W£9 3 b SrRttTSIl 0 (D) tC7rrr£5tj:s<^3 

£^j£1~3ot^&<. sio (a) m*h-j:5 f-*-* 

tf^y — 1 9 3iZ)&zK— /V9 6 a ^St"5ffl5^t-¥?>* 
M££K»*#^5fc*WtiCl 9 3 aSr^-i-S5feaS^^b 
fc^rtt B 7 93t\ I Cf-ryzfl ^)ii2 {C, S 

^jfcfKUES^i; 9. mio (B) I:*ti5 4/^^i 
0 3 &]&&irz> a ±fE5feffi^^^-Y t7y-193^ 
fflv^^^T\ Hio (B) Wbcoj:5ftjfe«SS^^:liSn 

✓*>xi o 3 &m9&&&L4 <7>«S5jwiai i (o <z>r 

£<XUT*K£ixfc*^{-fc^-rfc, 0 3755 

W^lWXK-fe51^> aSvXI 0 3 CO— gfltf* 
[0 10 4] -frM^LT, ill (D) (^'r£ v ft 

/<yy3m 3 £[H]gg£>& 4 com^ 5 i^gi l 

mil (e) {c^-rxo^, ^md<D\,^<4>&iim3 

*ffi*ttffi^>**"C^ C<aj:5fcK«4*?ft8&WSK 

11 (C) (Drt <5feffid5>CllSP3#I^^V3? p l 0 3 7)5 

[ei^s^ 4 com^ 5 tc^r u -c^-a* z tm x i^t^s $ ^ 

fcS^c&v^-Cfc, ^vXl 0 3^n«»-C*>5fcJC), 
0 3(D^co^*-C*^Xw-C**>5*^fi, ^ 

[0105] (17 ^Jfe^ffi) fg 7 Jftfe^#J^ 

«4— to I C^y^l ^S^Lfc^-feOlSRgE^ttWflg^ 
HfbH#^I C^Xl £0lfcSffi4<ajS**«fp-r5C 



(18) 

[0 10 6] ®7SUfeJg«gtr*5V^-Cfi, 

<0^*tt»««^- h 1 0Xfi!!»®{tttS«#J6 b 

i 0^ffi2 td_hfB!7-r-V^> 

r^>Xtc£ 9ffM£tut^:/X3£, w< y > X-tnT 

2r_hiE[e]3gS4£ 4 1 sOzflbfr 9 -fe 7 S s> ^ Kffi<£>4& 
io ^{rfii±^7P l=80gf «±OiPEE*{^J; 9f¥EEL, 

- m oxf^^b^^j6 b %±.mmc£*)mt-t 

l/4i^l/2O5#-l0M, av^iixfl W 
<Sf<OS/S^ 5 9 0%(^^-r^fu^, -tfSJE^ P 1 X V {& 

v^/be^j p 2^xT^xmmt^mmme b co^t^co^ 

;fi£r«fdU -tfE I C^ryXl £JLiBlEli»»ffi4«:g^ 

xa*agJKL-ci^< fctbiazwcfcm 2 o g f sKUi&^-c 

£}%nz>tbh^ sfe#>i»flS& I c^Xi fcS«4 
^^ra^^ffbmi-fcfe, _hfBJ±^P 1 fc*2 0 g f /s< 

^IftLfc^b^^^-r^fc^, ^P2(12 0g f/ 

^(Dm&nmis< tesiT<nk&*) -e*>s 0 -r#;bt>, in 

1 2 (C) i^-f-J: (C x ^^ttaljfSK^— h 1 oxe 

Sic i cf 1 y^i fcSfi4«t-e*# < ftorv>5 fl ^ 

(D^xn, mm'\^M^mm(o^:m^.mxm^ mvm 

I C^-j/Xl X»S«4«|-C**-ffi 

«m^v— h 1 oju*%mfci£&mm6 b *coj»se^ 

oftftmzfrZk. I c^^^l tliii8S«4(0»#* 

■¥r^T\ [Hi 3<^)J;5[:, J; 9 ittv^* P l k X <0 ^£v^ 
JEE^J P 2 b<D2&m<vJ±£}7 , K7T'f ^&m\s^&Z klc 

teV^JBE^jP 2^-CTtf 5CtdS-e#"C. H!l 2 (D) (O 

i:lHlSg*tg4(7)jS;^S:«fi3't-5 

[0 10 7] ft*5 % ±ffi riCfy^l ^0S&Sffi4CO 

50 ig^^jj fcfi, I c^-s/Xl tS4R4Srt>oott5^f^ 
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I c l ^SS4 tftgr&£*xT^5 a 

[0 10 8] (fB8H%^lg) #cui. »8H1BK»-^ 

^^I8^ffii§^, ±u^mmmm^^^x , ±te 

U -hffi4S»:7>f 7-6 f (Di^f^f^ 

7*1 >Sffi4 fccoS^«(7)BSB^-i£*ja^*t^#$i: 

[0 10 9] tU «!7>f7-6 f £afe»tt»J5i6m 

[0 110] ^oT, [^CIt^«7^ 7-6f £rgE 

[0111] 4*5, i24 (A) iC^-tX 5 ICf 
^7*1 i:S^4 k(Dm^^^XU^AC F (An i 
sotropic Conductive Film: 

mjj&mmm) 5 9 8^fit6ism acf59 
^•f setf t ipjbsmwHs 3 - 5 fi m(Dmmn^tmm 1 - 

fitful 0 a ^fcotMf tt)/<y^3 ^SffiSffiS t 

«ra(-»tf^95tt*<> E124 (b) {C7jk-rxv^<> 

tilO i: <t ^tw«l«7-< 7-6 f fc^^:^ irSffiffi 

3cop H ^;:^*gl^7^ 7-6 f ^St^SwitcJ: ?)# 
«ttSrPlSi" 3 - t ^ (5 k h if *&l ^k^o mm^^ 
^ 3^ mJL^i: *¥^«^<^*i*7 ^7-6 f £ 

as— ^ iie^i 0 a ft'^s-fz kmmmms t<nmiz. 
m^zv-r , 3-5 M into^me^ 1 1 o a ^hs i - 



(19) 

Tt>, ^ V7 P 3 ^SSfg 5 Lo^ t ibEf t 

-T*fc»*>, ±!H*Sffif 1 0 a ^>7 p 3^sns 

k I C^y^«^<>^3 t^PJ^O»tt«tn:«14riaT 

[0 112] (S9^Iii) atK, #3B9l0>fS9 3Si6 

7&±&W&\z.Mm£*itzmrF^3x=*-~y h^L<ft-t 
/U0iJ^Lfi^f*:3SaS:ia 2 5, 2 6 ^ffll/>TKW 

B25, 26ft, zti^ti. ±mnommMm^ 
jjg6m{cE^-r5±f5aEai7>r 7-6 f ft, 

^WM|7o-6f-l, 6f-2tt 
S^cO-Cfo^o 4M£M£LTft. 0. 5^mC0?^^ 
£«po&«7>r7-i:, 2-4^m(?)¥^efI^oi 
17^7-^t^ 

[0113] ±mm9mmwm^£ti&, ?s*<z>»*£ 

¥»^oli7^7-6f-l, 6f-2« 
30 tt«fjig 6 mi-^-T^ Z.kl^£ , J&»«E»J3g 6 mlzfEL 

tJfc. »1^5»7^7-«4LTAti^ 
a*. *teft«fcfcfp©ii*^>f7-^l[4ii^i-ci:^ 

-mo x«**tt39«Kjgdtffis*»j 6 b (Dmmmm 

[0114] (jio hje^as) ftj-, *aswo* i o 
y(onuxmRv<mm&Tf±mnmjjm^ x <o ±m r c 

^^7^^±fES«[r^^^fcm^p M p^^^ h«U< 

ft ^ a — /ufird x. *3»ft:3Sa I - *5 v ^ T ft , _hia^ 9 m 
60 [c^ ±SE«»(0»>t5¥iS«ESSr«Foa&a7^7-6 f 



^^12000-286298 (P2000-286298A) 



37 

-1, 6 f - 2(D0 h(D—jj(Di&M7 «< 7~ 6 f - 1 CD 

[0 115] d£)J; 5t--T5r klz£*)^ ±IEM9|$1E 

-Jjfomm? j f - 1 (73¥*&3Ksn, m^-co 

Mm? 4 7— 6 f - 2<7)¥i&Si&W2««±ft#o-C^ 
5li^^5¥^^to«7^ 7-6 f-1, 

6 f -2i:tmnmmem{zm^-r^>z.t^xr). mm 

i4«6m(:^f:5ii7^7-6 f <Dfi£i; 
*tt*«H»«ffl»*#J 6 b ^«D*S«:7 -f 7- 6 f (OS 

9ft±£-tf£d£^-C£3 0 

[0 116] (ill lHJSJKffi) #3gW<Dfgi 1 

ycDmmxfcRxfmsRzttmmmjjmizx d ±ia i c 

^ -/i^a] * fi¥*tt36« ^33^ T I*, ±1ESS 9 H 

±ffi*fi»tt»J!g6m{CiE^"r'5±fE*«7W7-6 

SH»:7>r 7— 6 f - 1, 6 ±fE'>4< 
t 2 liW««7 >f 5 %0-*<^*i7 ^ 7- 

6 f - 1 fi3 M m^ii5¥«Mlft), ±15'>ft< 

<b 1 2mm(o^M^ 4 9—co o hcomjjcomm^ ^ 9— 

6 f -2te3 /im«T^¥^S[S«:lfor t ^Sf * b 

V\ ^ftWtUTfi, 0. 5 v m<D¥&m&i:ift^mm 

7 4 7 — 2 - 4 m mCO?^^#oii7 ^ 7- 

[0117] mi 2$mmm) *¥&m<nmi 2 

W<H2lI«7^7-6f-l, 6f-2"? 
f*, 0. 5Mm^¥^ig^oSl7^7"^ 2- 

[01 is] z(omi 2^m-mm^xn^ ms^sm 



(20) 

38 

7^7-6 f - 1 tt±ffiil6»'lt»flg 6 m <b f^— M**^ fc> 
¥«8So^^-*o|«7-f7-6 f-i^? 

[0119] <»i 3^mmm) *3sw<o*i 3 
y<omm^mR^mRx/±mmm^mzx^±m 1 c 

fl^ ^ ^ x. tf *»ft:^fi ( w *5 v ^ X « , ±f5^*5S 

'M< tt)2Sg(7)fS7^7-6 f-1, 6f-2-C 

fco-c. ±iE'>ft< £t> 2mm(omm7 4 7-<D5'b(o 

m&mm6mx*fo&^#*i/ffim£v*o3khfc<, ±§5 
—jj(omm7 4 7-6 f - 1 j&sjEjgsn-sr £id<fc 9, 

20 [0120] -cogi 3iafijgffi^j:tutf. m9mmm 
MxcDftm^MizMx-x, w-mm.^<n±^\^^j(omm 

7 4 f - 1 «±lElfeiMi 6 m ^ ^-M^ib 

ft 5 d i: J: 9 , JhSEt6»l*»flg 6 m JCiS^^f^ bfc 
¥*&6t@^>c#v^— *-<7>*iai7>f7— 6 f-ld? 

±f5/S:*i'J:!3. ±E-*(0«»7>f 7-6 f- 

30 [0121] (S14 SiJgJgJg) ^(C. 1 4 

^^HS^ffi&t^KfiSt^ilEll^ffi^ J: 9 ±1B I C 

JKffil^V^r, S?>tCl s [U2 8 (A) , (B) , [H2 9 
(A) , (B) , H3 0Xi;Bl3 l{w*StL5j:5(^ 
_hl2^*'[±^Sil 1 ±15 I C^zy^l Xfi±f5£ 

4R4(CSHtti-5Sl5^7 0 0X«J16 xd«, ffi(7)S^7 0 

1 x«i6 y J: *9 h±mmm7 4 7—m&'p^^\ h 

dco^. [D2 8 (A) , (B) 
51-, ±15 I C^s/>^lX*i±ieSffi4{cStti-S«fl55> 

700^ ftiicogn^ 7 0 1 k&wmzmm-rz^kft 

U B2 9 (A) , (B) Mi30, 0 3 1^^-rJ: 
5i-W*i-lE:B'J1"5J:5(wUTt<tv\ i"ftt>*>, i2 
9 (A) , (B) Mi3 0, HI 3 1 {^V^•C. ±!ES 
1 0 fi, ±15 ICfy^l Xtt±i2StE 4 
t^tt^ S ix^*o±iEiS6»tt«Mg 6 m 

so (ommmmiz±.mmM7 «< 7-6f ^@a^ t/ciit 
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J|gJf6x£. ±E3§l#fflgJi6 xtdSttU *>o, ±12 

gumg/ie x x *> t>±tmm? ^ 7-m*'p^^\ 

fcL<fi±ffi*&«7.*7— 6 f *K^L#^±ffi»6g« 
[0 12 2] ^(OJ:5^i-titf. «T^J:5*?a*Sr# 

i-5^«t^r*#5„ -r <>u ±12^7^7- 

6 f ^^**tt^«g^^f5]Cfi«:^<— tr> b (w t 
0*flRlffi^5S^^*a^^ 7—6 f ^<^5l^^fc 

co*flRjffic03&fi? !:»7^ 7 — 6 f d^v^fcft, 

mmmi o 1 1 c^.y7 t; ixfisffi4x^ j e:oo^<hco 

Pflr^SS^^ffiTi-SCiir^fcSo ±f2Ml 4HJ6JP2 
ffiMJzfrtf. ±12 1 C^^/^l Xfi:±fESK4(DV^-fix 

#icg«-r§as;» 700 xfig 6 x f&nuft i 

0 lXfiS6 y J: 9t5±iB#«7>f 7—S*^*v^^ 
>bU<f3±f2Si^7^7-6 f Sria^U*^J:5t--r5 

[0123] «Tt-, ^comi A%-timt&<om* <03LJ& 

[0 12 4] £-f\ Il^«M^tT, i28 
(0,029 (C) &TJ<0 3 2 (A) tcir;£z%Z>£ b 
\^ ±|S**-tt»«i 1 0 te, ±12 I Cfy7 , lS(;± 
l2Sffi4 60M*^^:tb j etlittei~5^7 0 0^. ffi£> 
7 0 1 <t f9 h±mmm^4 9—A&'Ptt:W\ t>L 
<«±IB«I«7^7— 6 f £K^L#^J: 5K-?-£w£: 
t>-e#3 0 c^t)^ 02 8 (c) ± 
12 I C^^/7 p lS:^±f2S^4coM*-(^tt-r5^7 

te+izmm?*?— zxi^xh 0 

2 9 (C) RUM 3 2 (A) M^SixSJ: ^?S(- 
ES'I-r^> £ 5 icLtt £V> a 02 9 (C) & 

0*032 (a) m&v^-c. ±ias*-tt®«S 1 0 ± 
is* 1 mssm e x ^±12^ 2 mgji e y t iisa-MBi-. 

±KSS l WfllJl 6 x J: 9 >b±E«l«7 ^ 7-fttf*'>*^ 
?5\ tb< «±IB«l»7-f 7-6 f *SE^bftV^±f5^fi 
«14«Jlg-e«^Stl5S3»J!gJi6 zSrS^Mflfx/C*- 

sniag^u ±12^ 1 6 x <^ ±12^3 mum 6 z 

fi, Ztl^tl. ±12 I C^^l <^±I2S«4 tt^tt 
[0 12 5] £ <bK> gij^3gjg^!lt tt, ±f2I C^y 

7 p ix^±f2Sffi4Xf«^^*-^' : en€n^-r5a5 

»7 0 0lt ^CD±f2*M$7 ^ 7-fi# 2 0 w t %*SJ 
ti\ fcL< »±iE««7w 7-6 f feBE-frLfc^J: 5 

-btaft&oSB^ 7 0 1 ^^^±52*1^7^ 7 — 
fiM* 2 0 w t %W±~C&"5 £ 0 CtSCi & 0 r 

tf>#-g\ HI 2 8 (A) , (B) , (C) ^i-«t5(-± 



40 

12 I C ^ 7 ^ 1 Xf3±!2»* 4 5 a» 

7 0 0 ^ ftfe08B»7 0 1 i*Wtel-EB'J1-5w£& 

U 129 (A) , (B) , i29 (C) , 030, 0 
3 1, Jtf0 3 2 (A) d^-TJ: 3{-^5t^ES'J-r5 <fc 

l#J3g«6 xXl/_bESS3«fflg«6 ztt, -t£>±E*S» 

7^7 -4^ 2 o w t %*i*7K t> u < te±nmm-7 << 

7-6 f SriE^L*V^J:5ici-5— ±I2lg2OTgJg 
io 6 y «:-?:<75_bE*SJ8l7 >f 7 — 2 0 w t %W±*C*>5 

[0126] Mcfcm t tttt, ±ei 2 rnmm 6 y 

t 7 ^ -7 ^ SSOf ^(Cli 5 0 w t % t'fc ^ #7 

^l^i^2 0wt%if5 o — fllirL 

T. Sl»flgJl6 xXfi^3»flgJB6 zXtt-?:^*^ 
J? Sli 1 5 ^m. ^2fflgg6 y (DJ¥S»4 0 — 6 0 m 
mkirZ> 0 ^/t. ±s5**tt»SJil 0(OJ¥Sfi, IC 

20 SfeiLT. I C^- 3 /7 p l i:S4R4 ir^S-^H#{c I C^s/ 
7 p l ^1K4 St-LTg^ 

■ [0127] ^7t. m<Dm.nmt ir, 028 (o , 

02 9 (C) M13 2 (A) Sr^rfe^Jtft«7>i' 
7-OS2^S^^ir-T6J:9^b-C^J:v> 0 -f#fc>^ 
02 8 (D) (^Six$J:5(^ ±f2^tt^m@l0 
te. ±12 I C^-yT^l J Rt^±5SK4E4COP5*-tc-ttb^n 
m^-fZWdl 0 3cO^Pp^^7 0 2 ^, ±12 I Cf ^ 
7 p lXt^±lES4R4 0^(^^ttStt-r5Sl5»7 0 
30 3 J; 9 fc±ESiai7-< 7-S^^^rV>^\ tb<ti±!E 

5. dco»^fc. ±12 I C^^7 p l3^i±l2S^4Xfi 
Pf^(^^-T5^7 0 3 *fflB»7 0 2 
(cES«-rsct>ft<. ^{3i7^7-W&5J: 
SMLTfcJ^U 02 9 (D) ^ti=03 2 (B) 

02 9 (D) Mi3 2 (B) iC7j^^7X5J:9 
(C v ±BE»*tt^SJil ±12 1 C^s/T'l XtJ*± 

12StR 4 idS«-r5ffl»l-ffi:a S ii^o±=s«7 7 
40 - 6 f SrBB^ Ufc»»ttl»J}g 6 m "CWjS ^^5^4 ffiTflg 
S6vt. ±12 1 C^^/^l £±f2S*£4 k<ntp$\&ft 
t-ffiia ^ ^^o±|2^ 4 #JJ3g« 6vJ:^o ±I2*i^ 7 4 
7-S^^ftV^X*i^S^rv^*V^ig:tt»J3g6m-e 
StuS^ 5#J3gJB 6wt ^ffi^^ J: 5 {c-T^ rirt) 

[0 12 8] Z(DX b tc-rtLtf, ±12 I C^-^7 p l ir± 

f2S^4 i: cD±m^mm^ 7 0 2x^±t2^5#^g@6 

frfelT6^7 0 3Xfi±i2^4fifflgJi6 v <£ D t>±f2M 
50 «7^7— ^:^4v^^x#i'&S^^TV^?Sv^fca^), 
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fc, ±EI C^-^^l i:_bfESffi4 £lc*ft^ftig«rr 

^»7 0 3 xf*±iafg 4 mmm e v ^J6»tt»jig * u 

±iaStE4tcStt-r6Sl5^7 0 3X(iS4E4^afi 

fl«B»^±ias 4 wjggfi 6 v -m, 4 co»^#» 

^:y^l Ulg«rf ££fS^7 0 3XliI C^^IGD^ 

i: > ±fSKS 4 t^«-t-5955> 7 0 3 XttStE 4 

^iBflWB^±|B»4»flg«6 v ^:S^4 ^r^JSKSffi 

So 

[0129] ^C, 033 (A) , (B) dUttt?^ 

Xfi±ffiStE4<ov^ix^ i — ^{-Stt-rsas^p l 

[0 13 0] i33 (C) , (D) d^T^H" 

<fc5^, ±iBA*-tta»SJi 1 0 Ji, ilEICfy^lS 

rj ? ±ffiS4S4^*jx^fixi*tt-rssi5^p 3, P4HI 
C0^-r/^t>^ ICf^l £±f5S«4 i^fpjgB^ 
T>5\CfafriX, ±|2ftl«7^7— fi^^tCXJiafif 

[0131] t/:, @33 (E) tc**|-e^i-et5(-. 

jbi5*#tt*mJB i o ±m i &xf±fzm 

foAtth^flfflk-t^ft (0 2 8 (D) CD^^d 

*5#5gtt«fc»7 o 3{-taa-r5Si5^) tf><b, ±eic 

^-^l&OLtfSg^ i:©tB«ii» (B2 8 (D) CD 

[0 13 2] £fc, i33 (F) l^iS-C^tj: 
-bIB»*H:*Wg 1 0 ft, JbfE I Cf 7^1 coiSf^a 
±ISStS4^ifi«SSf|5^ #C^"C\ ±IEIC 

•C#5o *4b\ H3 3 (F) ±fEHH-^^(-±fiE 

^mhti^>h^xn^<, SPBW(-^ki-5<t 5i-ur 
t> <fcv\ 

[0 13 3] _bfE0 3 3 (E) , (F) <nW£MM<D& o 

xn, ±isi 1 artless 4 t^fteftistt 



(22) 
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ftTWj^fcfc. *ttsptfM£<*9, l£*ffi?P3»;S:4:^ 

«4^tL^Pix«tt-*-S»»<Oi»IW±»fl6i: tt I 
^/l i:S4E4 tl^»-rs«#*(Oi«v^t)COSr»RUT 
ffiffl-Tfttf, icf^i icg»i-sw»T**±, r 
3/ ^ 1 (DMBm&m^X$ S/fttSK *5<fc 5 
-f 7— 6 f ^BB^fiXii^SriSR^S— Sffi4i^ 
&«rr5SS#-Ci2\ *«4oMlK5S««f--C#«»fc^iE 

t^M'f^t, iiTfm, 03 3 (F) ic^r^-f-j: 

±iES*g 4 ois#^5> t <Dtpmu&<omiz±umm7 * 

<£ 19 » I cf-y/l i:g«tsffi^i: I cf y/i 

< <ts:Z>kk*>l^ Sfi4i:ai»t5ai»i:Sffi4tro 

< < *5 C 

[0134] 033 (A) — (F) (OV^"fiX<75S^T- 
HfflJi, ±3E*iat7-<7 — *fi5~9 Ow t%<7)|fi 
irttt6ct^fftU\ 5 w t %*«-Cf3ftijs:7>f 
7-6 f^«iTOl^ 9 0wt%^^. 

[0 1 3 5] **5. _blEOJ:5*S^»BgJi6 x, 6 
yXf36x, 6y, 6 z "Cffiric; £ ft 5 ^ilPig<D^^^ 

^i»ur±3E»flgJB^St:f9'&3^-r\ Si^tfn- 

ft, «-4»ilgS<o W**aE#^» < * 0 , @33(Oj:5(: 

mm istcmm ? a t 

[0136] £ ^EC N ±|E» 1 4 ^®B)SXtt#a£7g09 

40 I O^-y-f 1 f^S«1-5SB»X«»flgJi-ett, ICfy 
^B^fflV^ftSJK^Wl^brffiSttSrlpjJiS^S 
*63&ttfl*JJgSrfflv^5-*", Sffi4{c^tti--5gB»3lfi» 

[0137] ±|H^ 1 4 HJEJgffiXtf-tft C0±fB«^ 

o^fisiici^fttf, r cf^/i Xfi±IBS«4 ir^* 

ft^me i o t <7?ffi^*ffir*««iia^ o-6f 

bo </^t3. I C^3/^1XI1±KS«4 t*6Sl14*Bg6m 
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[0 13 8] fcU »**©fcW{C«#^U*U^«j»aK 
3R»*SrT^5a*Sr«Fo««7-f 7-6 f A^lfiattW 
8g6m*^JS— tc^ustt-rv^s^, Sl4XiiICf 
3/^*ffiic4E«-7^7— 6 f j6*®«U 

< 0 r<D»g*, ttlCf 3 '5 p l4fcH:SS4i«i»l 
[0 13 9] C*t^*tbT. ±IEgSl 4HiiIl(/^ 

[0 14 0] § t»7>f7-6 f (0**^^35^7 

0 0 XfciWflgJg 6 x^: I Cf y ^{MtcRB U*:i§£\ X 

fca^Mfc*. 3^Sli#7 0 xf3, I 

v- a vjg^^t l t**;*j £ ft Ji S-fr 5 r t & «ite £ * 
*£~Rf 5 c t X\ s*tt^E«Jio— ffli-efcssih^— 

[0141] — t«7>f7-6 f <£>4»SV^g|S5)>7 0 
0XH«Jli6 xSSffilCEIUfcS^Cfi; XI3\ 

«\ ffllSS^7i-^^7>if (fpc) #^<a<fc5 
co?g^a&fe*[Rj±i-6@«i-effli^ri:^-c#So ic 



(23) 

[0 14 2] I C^^^fffli:Sffiffl!lcoW{Wic^ 

«7 ^ 7 - 6 f 7 0 0 XlitJII 6 x , 6 

c^- 3/^*1 ^S«4(7>M^^f^iMfStt'e}g^^it^^ 
~7 4 7 — 6 f ©to^v ^>/^v ^g^Hi g A ^ i6: 

[0143] (|15 ^Jfijgffi) »:^, ^f^M 1 5 

tt^miioMitis^ia 3 4, H35 jcs^^ti^pj^- 

[0 14 4] 3= iSK, [ElK*ffi4iiT-||*tt*SJl 

£3\ ^l«Jigv— btcfliai^^ 7-6 f -h^^^X 
gl2 8 (A) SiTc^ig 3 0(0^9^*9. i^^^tC^ 
30 HI2 8 (B) ^fc«H3 10J:5fc*5 0 i~^t>ib. bu 
^-cO^iCfl, il«y- htt±ffiM«7>f 7-6 f 
^#^g|5^7 0 lXf^2»JSgJl6 y^iS-TSWJlg^ 

^/£V^^ 7 0 0 Xf3|g 1 %J9gJB 6 x izttfc-tZffimis 

[0 14 5] ^3t, I2«V- hC0±{C^p3{cM3» 
J|g^>- heMLt, Il«^-hi:l3«v'-h 

f ^^>^v^gp^7 o oxmitm 

i6xC^t§f^ HI2 8 (C) *fcttE|3 2 
40 (A) (DX 

[0 14 6] ^fc. Ctu^Sr. El 3 4, 0 3 Sfc^-TJ: 
9ic, f ^^°i/-^^lf(iti5^-X7^;VA6 7 2 
±T\ W> 1 «flg h6 7 3 ^2 «fJ3g^— h6 7 4 i 
£CC0ffi(C (0 3 4, 0 3 SlCtedfaS-a^^ 
"To ) , XflCtLtfi^(C x X«§^tC^3»J3g->— b 

4, 0 3 5<7>J:5^ ±T— ^^j&DHSpJtgjfeo — 7 6 7 
0, 2 7 0/^if-eS^«JJgv— h 6 7 3, 6 7 4^ 
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tf, B28 (A) - (C) , B29 (A) - (C) , 0 

30-32 (D\^-rnt^7j<-rx 5 ^±mmjj^^mm^ 
[0147] mn&jfmtvT. m^j^mm-y 

[0 14 8] Cco£#. — JL, JS«fc:7.f 7-6 f <£>«jg 
5 0 ft«uft^*&jcfc:, mmy^^-e f # % m=F. 

3 3 CO J: 9 7 ^ L fcflKS <h * 5. 

[0 14 9] _hffiffi^jS*ttfcSBlJl^±<-, 

J: 9 . -<-^^^/VA_b(c^l jft^2]ii^B^^ix 

(A), i2 9 (A) , HI 3 Otc^-TJ: 5ft±!£S*1± 
[0 15 0] ft3b\ Sffifi!l(-«S«^-<7-6 f ^'>ft^ 

ftfif. B28 (B) , B29 (B) , 03 1 (^-#-£9 
4±lBll*tt*«K'>™ h 1 0 t*5o 
[0 15 1] ^/^ -0.. *«7-<7-6 f 

5 Q ) U ^lg<o_htc««7-f 7-3 f *B1J1J:9 
t#<fiAUfc*feS14»Jit*ffi*L-CS2Jii ttM 

7-<7)i^ 21J: D '>ft^*fcli4£^fg 3 Ji^flJi- 

lBt*2jg^m3S«t^?KjSSixfc3Ji«it^S*1* 

0f£-+jSfeSt-«3Bfi-ntf. 0 2 8 (C) . 0 2 9 

(O , @3 2 (a) ^*-rct5*±iaa**#«e^ 

[0 15 2] _hfBffBk @M4±T'lM§Ii^ 



(24) 

[0153] i^t-c, m^mmm^- ^fczm 

-«LT**<0±R»*tt*WR>'- h 1 0 5 

[0154] ±se Lfc j: 5 tc. ^m(D±m^mmmm 
Lfcatcsjhw^aALTx^y^^-Atbra^-r^^ 

5?*«fo5o d(Ottih«-(oaA(^«, 1-Srfcfc9»5h * 
fc, Sih«-<73®ftic x 2^&5B*raSrS-t-So y Y 
- >?^m^^^xn, ^t.tc-^comj 

ffSfcLT. ^>/iIAg^h^lt, ^TtS: 
0«f&S£ft5a dc0XS(-K2^MSrS-r5a Ztilztt 

10-2 o#ssoSB*pa-es^^riB«t>at), &&n* 

^k&X$Z> c 
[0 15 5] (1) '^szmfc 

/^^^-r^t^fL A 1 s<y Y<D±\^ Ti, C 
u. C r ft^^<y ^^^/W*JgJ5ELfcC0*>^U^^ h 

^fctt^o CtK^mm^jfirgUT, ^t?57t^^Auft 

^^fts^y^Srff^w^-ejg^-r-So ttoT, 

x. mn<DT±>^vj:u^noj:^x^^^mm 
50 [0156] St, i ^^r&^tt^r. mm&m 
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[0 15 7] £fc, ±UnWMmc3a\,^X$kT<O£0lz. 
i-tttf, ^vXi o 3S:[HlKS«4^«fii5^Xu-cll 

?{Z£*)4ktf—/l'9 6 aHMt5 a Set-. 95 a 
T^tiiO d -B umpOTK— ;l/9 6 a &MffcV, C 

y — 193C093 a "C^ t f t ^ 7 7 "BS * D Sr&zK 
— /I' 9 6 a COfif^d -BumpWl/2H3/4ir 

{-¥^*^mSrK*t*v^5t«8»^K<^: Lfc^-r t c 7 V - 1 
9 3T'I C^f-yy'l <OWM2 izm^feRV^mMM ^ «t 9 
10 3 ^JfMi~5o -bfEJgtfc*)*^ fc a ^ y - 1 9 
(B) <?3J:5ftife*^ii5P3«| 
03^1 C^^Xl coSS2(^Jgj5ft-rsr 
t^T?*5 0 Xffi^ffi^JEfiLfc^vXl 0 3 4r01Si 
S4(0«ffi5^iail (C) 0^ < b<^Zfc(tXVT 

ffiStStttSCfc^So ^3K^/<V^3fDgIl 1 
(D) X&'<>?3(D\f^t>*§>Z>l3M3 gCO*H-fedcO— 

-&a5»ds^— ^vi:*5o *^P^Tii, 

£S#«£9 £fS«tttf>B5^«^ 

[0 15 8] (2) I C^3/7 p tlHlKS«^ffi'& 

4^ffiffi5icse*«l. 2 i: 9 fcSft^ffifS (0!!;Llf. 1 
✓<>^3fcfc9 2 0 g f WJboaDEE;*) -CffUo(K/< 

»«£»Siil[^#&ix5„ -rttfo-b, ±E*«K^i o a 

s^-i o a tmmnMs t<Dffii£&$itifrm 



(25) 

[0 15 9] £fc, >^XST^iStE«ag 

<, S^I-[HlKS«4^Sf9^5-ia9*^?KS-frT» 
3, 10 3(r#*$^fc*®|*-<— ^ hSrSteLTig^ 
3, 1 0 3(DW<y V^Sr— SJ^FMi: l*C, g-g^MInl 

[0 16 0] f^^J 1 Tli 1 O/iin/I Cf" 

S/X (lfi<0 I C^j/^Sfcl? 1 0 MmC0J?^S9^ffi 
M«l-efc^,;i:^f*t5 0 ) , fi£3feflsj2"Cf*2 
/zm/I C. '&$mZX% 1 Atm/I Cfj/^ 
S5S^7^=^± 1 Mm«T) £V^5 J: 5 JftiftfSflWXffi 

4^>^3, i o 3com— itffi&mxfoY), mm± 

[0 16 1] ^fc. I C^y^l t{E\d&mm4 t<Dm<D 

^^#5 0 £ot, tt5Sffiii -e^if^ Ltimm&mmm 

X I C^y^irlHlKSffiSrS^Ufc^^ I C^^T 

<. XgS:gS|-r5Ct^T#5o 
[0162] ft*5 N ^7-6f S:l!SS!^btt»JJg 6 

mi:^5-9 0 w t %m^SB^-r^^<tJcJ: 9, ^ 
ffcfl=»BB<73#tt*. *We»««a:S«E4«c:*afttw^ 

(!7>ff-t:yr^ V^Srj£fflbfc^*-fe) 

tCA^^t^oTV^/^^S, 10 3iCj: 
9. «S^^7-6 f Sr, ioT, MtttSi6m 

^ ^>7°3, i o 360^«^[^— jf bii^i-r itcj: 

*3> ^^3, 103WUVKig-CM7^7 

-6 f tSS^kttatflgemSr^^Xs, 10 3^16 
5, 2(OPfl3&^ffLttlL, 5 FS*^^^E»S:#^ESii:*v^ 
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[0 16 3] JK±, *«P^(-J:n«, t^^S^X&J: 

[0 16 4] _hlSmiHJS^^^^Tfi, 
(a) , (B) 'tZ^ti^tiTF-tX 5#w<y ^yfcfytn 

* & y \?s<>7 3 0 0, 3 0 1 ICfi/^U 
#3\ w<y >^xafi^St*5^. KibXga^S 

(a) , (b) t±mmm^i&!££tiTrs<^7r&tiim-r 

5^tt-et5a icfy^ifiJhi:f^> 
^r/i^&Sr r (DUIic ft o # X^< >^ £7fM Lfc 

©»Sfif 1 0 a tj;D^v/^SfiflSi:^m©Wi 
[0 16 5] 

[0 16 6] «T^«t 5*5^**^^5-^ 

[0 16 7] (1) ^^^JKric 

y*xmi8LirZ>j7&i (ffl*«3) Xfl. ^ffi 

[0168] 1 O^JfcUlJt^X, 

^jcD^i:V>o^^^^^X^T^S^JcO^ 

*(?)J:54^y >^XSffl<7> w<y ^^S^S^ 

[0 16 9] 5feSS^^:B&RfitiKa5x<>'7 p Srm^«fI5 



(26) 

[0 17 0] (2) IC^y^^lE]^^ 

ji <d fc #> t c 2»®&t- * s pa t?&w 

2^9^*1 (Wtll l^fcf:*)20gfa 

*^ tc «\ ssfiy © mm t m^n 8xW<n'<>zft<n m x 
[0171] «o^y y^iar-ttsssa 

ra^ff5ci:^#50-C, $ft£Lifcw <y >/ii 
^WXfe5f^9X#<, K^^&Sffi^R!?-^ 

/^^cou-<y >?&-m^mk ux, s-&«f^ihiks 
ficos "9 ^5 *9 ^r^^^itx^iE uft^s tbm^-rz>(D 
x\ Rv-^otiyizm^o 

[0 17 2] t^%X\ VtJkMl XHLl Oa m/ I 

dfico tcfy^fcD i o fim^m^R^^-m 

^m/ I C, ffi?te^J3Xt> 1 A*m/ ICf^^ 
40 iffi$^7^=^± l ^m«T) tv^5 J: 5 4S5«ffi<7)Sffi 

m£tiZ>jf9A&Si&m^h1nx^Z> 0 :7i(:^lt, 

M£KXffijE^ft&b&&-rZ>Z t&X$ %<DX\ K<9 

ir^Xt, i^filtMtt^fc^ I C^y^coS^ 
[0 17 3] *fc. S^fp^lsIK*tE<!:wrac0|fe»14 
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v^mmix^mt^fcmm^mmxi c^^hik 

[0174] ft:Jb\ ^ 7-Sri(6»tt«MB^*^ 5 

r v k ise -e**« 7^7-^ teSttSMS mm 
[0175] i^uss^4!i«7^7-*ia^-r-5 

7-113 ^m^T^tM^ofl7^7-^V^ 
5 <fc 5 f-1-*U;f > *S«7^7-^Jaf3tc*5*t6KS*Sr 

t45tttt-, M7^7-<^MW^-fr5^^:^ 
»«eK*ffl»#»J«>||l»»»»«r«T * * 5 c 4: # 
[0 17 6] ££>t-> 5p*&3KS^#v^— *<^4S18l7-f 

[0 17 7] a^foX(±±IEStSt**ffiW« 
9, ®^p p pX^_hfSS^^»att^<tc0Sr#^^ 



(27) 

[0 178] £?>f^ ±K^T^B W pfC}gtt-r^^Xtl 
«*ttSrfpJ±Sit5Ct^-C#$ 0 ftjb\ _fciS«-*J6flg 

[0179] sk±^ *mw^£th&, ^mmmtm^m 

[HI] (A) , (B) , (C) . (D) x (E) , 

(f) . (g) ittti^tifrmmtDmi^mmmizfafj* 

7F-rm l wmx3b& 0 
30 [B2] (a) , (b) ittti-etimimt&j&wuzfr 

Hi, &U\ (C) fi^^^irSSmfiKOPHlScft*^^^ 
— ^A5 j&4*v^ffi4r^i-KWia'C*>5 0 
[03] (A) . (B) , (C) . (D) , {E ) , 

(f) . (g) &%tL?ti*mm<nmimm&m\ztert 

[04] (A) . (B) , (C) &<£}K^tl$iftm<D 
[0 5] (A) , (B) , (C) «-t^-eix*36KO 

[06] (a) , (b) , (c) fi, -^tt^, *m 
m^msmmmm^mmiymc^^xm^mmm^-- 

50 ir^P^-r^fc^^P^H, St^, (D) , (E) H-t 
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[0 7] (A) , <B) , (C) . (D) , (E) , 

(f) ^mw^mzMifemm^mmJjfe 

ims] (a) , (b) , (o &^:ti^frb^mm<D 

ms] (a) , (b) . (o n^ti^th*mm<n 
m smmwmxfrzm^jjmzio^xmffimmt i c^- 

[010] (A) , (B) , (C) . (D) Itttl? 

n^mcom^mm'mmx^^m^jjmz^^xmmm 

[011] (A) , (B) . (C) . (D) , (E) 
[IS 12] (A) , (B) . (C) . (D) Itttl^ 

*u*s8 w <ofr 7 ^jfe^ffi-c *> 5 mm^mcioh * x @&s 
[013] Kkwswo^ 7 mmmmx^^mmjfmz 

[0i4] (a) , <b) nztL^nmmit&mmi/ 

\zmi& vtcmi nmm&<o$mm % ^-rmm mx&>& 0 

[015] $£3k<om&W&Lk<o I c^yzf(om&jife 
[016] (A) , (B) ^^^t^tOtElKS^ 
[017] ±8BfUHJfeJKJ£i-*5^T, 

[018] ±lE^l^ffi^{C^V>T, 8 0//m, 4 

[019] _hiES3HJ6Jgffitc*5V>-C. «fflg*>-h 

&o0-efc§o 

[020] ±se» i niE?giST^ffl £nz>m 1 ^m&t§ 

[02 1] (A) , (B) , (C) , (D) ittiV? 

tim 2 o <nm^n&m^mmx<Dm&mx<Di\Lmmm>W) 
ftz^irmm, n&toitmmms^m. mmwx<o 
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[02 2] ±K» 4 UlSJBffi-eftffl't-S jB* »rijds 

[02 3] _hfE^5*lfi?gffi-C^ffl$^5ft5*5#ttaS 

a^«iisig-c*>6o 

[024] (A), (B) f^timACFI^il 

[02 6] ±|Em9*Jfi^i-^^5lHiKKffi^a?s 
?-&fq0J;Uil cfj/Zo^Mt/glicJ: Steffi 

[027] &&m<om 3mMitm^fcfaz>mmm& 
9 s ^fc»^tt«-e<oj(ft»tt»flB t mm? * ^ - co 

[02 8] (A) t (B) , (C) , (D) ttttl^ 

^mmmxhz> a 

[02 9] (A) , (B) , (C) , (D) nttlf 

[030] 029 (a) iC7jkt$titi±mmi 4mm& 

30 g^sa ^ xvfcm isthzmjj&wmm Steffi u 
x&&£*i,tz-m^M<Dm^mmmxfrz> 0 
[03i] 029 (b) ^7T<£titi±mmi 4mm& 

-c*^s*tfcsi-&ttiiso«s;wfffiiaT?*>5o 

[03 2] (A) , (B) fi|2 9 <C) , (D) 

[03 3] (A) f (B) , (C) , (D) , 

(E) , (F) l±%:ti?ti±ft%& 1 4%ffiMmzt*ti*Z> 

[034] &mm<Df5i sMMMnizd^&mffimtR 

so [03 5] 0 3 4co^i£ic0^fo^ o 
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[[§13 6] ±ES i nffijKtsw— Mcfcm^&rt&mm 
mxh& 0 

[03 7i (a) , (b) ntti^ti±mm i mmm 
a 0 

l-ICf j/^ 2, 5-"«S, 3, 103-/<y^ 

*SH«^>f9-. 6m-I*ttStI (M^ttflii 
{btt#J!g) , 6v-|4« 6w-S5«fltJi, 6 
x-*l»flBS. 6y-*2»|gJl. 6z-f3«l 
Jl, 7-IA#tt % y— /K 8a-t- 



56 

9, 1 0 9, 2 0 lO-S^fffi^m 

R>— K 10a -ftlSf, 1 0 s -»*ttaf«)ffi^ 
- hSr«dcLTV^T«^Lfc»JJB, 9 3, 1 9 3-^ 
fc^U-. 19 3a - JfeffiSMt, 9 3 b-"¥<b*SM£. 
9 5 — !7 'fir* 9 6, 9 6 a— aK— /K 9 8 -7^ftgj5 x 
9 2 0 0-f*WFffltt, 6 7 0-U-7, 6 

7 1 -jfeftttltfflgv'- 6 7 

6 7 3 - K 6 7 4-g2»>-h, 7 

o o - - 1 c^y^s.o f /x*±sffi^s«i--5ai5^ (*s» 

<f*J=fES*8fe:7>r 7-SrE^b*V^6P^ 7 0 
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